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’TFT I-H^ 1] 


^TFTI — TsPJ^ 1 
[PART I—SECTION 1] 

[(T8JT ®Ft ^TRcf WF1T ^ M afa <fMTH ^TftTFR IRT 

M Wm -fwfr, ^ 3 ^rf«RT srf^R^rnt] 

[Notifications relating to Non-Statutory Rules, Regulations, OrdersAnd 
Resolutions issued by the Ministries of the Government of India 
(other than the Ministry of Defence)And by the Supreme Court] 


HdlcHd 

fMft, fM* 6 2016 

qTftftfefq ^-MP* M ’jfMftT qMT, 2016 

TT. 4/2/2014—71FT.II—qRiftq ^MP* qrftspJT ft ^sIlP*, ’jqlPdM, qqqqqfftqr (MM, qft?T M qF^ 
q>' qqf) ftp \JTeT WH ftqTcfq ft *P« 0511 Pi* ftT) qp^ * qqf qrl qqft cj? fpq qqq M SUM 

^KT 3IRftpTcT qft M qTcft 7|pft wPftiPdl qMT pft PdHMcft qppTTqTqq pft qH*lft $ M W*lPld pft RTTTcft 11 

(1) Mr -I 

qqpT HdlcHd ftT Mg *ldlcHd qRrfRT ^MP* qfftspq ft ^RT MiT ITRT qft M M M *T tM t: 

qq qq qiq : ^MP*, ’jq"lP*Pq ftp TqidH^i 
qp^ : qp^ '*' 

qqqqpr : PYsrr—3: qq 15,600—39,100, ftq ftqq 5,400 qPd 

qftiT : (i) qqpr HdicHd, ^MP* wn qp^ '*' fftqq, 2010 

(ii) qiqrfrq •^nPr* qr%q •JjqlP*R)q wn qp^ '*' fftqq, 2013 

(iii) qRrrrq ^ s?i i P <* qrftsrq qqqqqfr qftrT qp^ qr Pppt, 2013 

Mr -11 


Mq TJvJTeT M, M PTeT qPlTqq HdlcHd, PTRcT THT*K qq q* 3T#qqei qqqtePI t, ft PM ^ q^qq q qft 
Mr M M qq Mr ?qr qqqq t:- 


qq qq qpr : *Ptq qrePjfftMr (MP* ftt) 


qp^ qp^ '*' 

qqqqpr : ftftfr— 3 : q. 15,600—39,100, M ftqq 5,400 qPd 

M : (i) MPf ’JPeT M, #1 PTeT M 

(2) spqsft qqqfqq qfM ^MP*, ’jqrfMfftq, qqqqqfr ftp PTcPjfftMr qftf qq qqq ftd; qftterr ft qrqq t 
qfft qq ?qr qfftq ft qqf qqqftrq M qq M fpqqf qsq qrq Mr wn sqqW q^t qiqr M q^T P51P1 ^ 

srgqiR Mn ?fi sr’qsff fMP ferfeq qM M qrq cfr afk fM qq qiqrfrq •^Wm qr^spq q •^ttM, 
•^q"lP*Pq, qqqqqir M qref’jMqfr qqf qq qqq fMq fM rtpit t, qrt Mr Mqq qq4 q qqgqrR fpqq fM 
q* snqqq* Mr qq^q qrqp Ml 

Mr sqpr (i) MrqqR qm Mr Mqq qqq q M q^ qMqsff q qfMq/qfMq qrqp qfM fMr ’ft srgqlq 
qq sqqlq qiqT htr M fM qnqqT 1 

fftftq sqpr (ii) ’05iiP*, ■^qftftqM qqqqqq afk qq qrqiTqq qqTqq ^ qp^ qr M q qftM qrerMqpft (MP* 
ftt) qftf ^ M ^nqqq ft qftqqT qjftr M qrq M M M ft M q^ dftddisft qsq RRM 
qft qw $ sgqrR qftf ^ fftrq qn'Pd fM qnqqTl 
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RRR TfR rrfr, WRt 6, 2016 (RfR 17, 1937) 


[’TFT 1-H^ 1 


(3) RTTcflR ^5llP|cb TT^SFR *T ^sIlPlR, ■JJRrfttRTpR 3ffc RTTTRRff 3fk RfRf 7T7TTRR RRTefR cf> TfR^fR ^JyfcT 

sfri if tf^ 'r r wn r r>Piw RTePjfctgrFfr 05 hPir 4t) RttarT ttt mR u iih sttrr rr Rit tuft ^nefr RPm)' Rtt 3FjR#fR 

WIT 3TTrW RRT RfRt f%R RffpTf if PlRfcri Tftt RTFRft | TRRtRR RttSTT 7ft feFt TjRfR/STfEfTjRfR ^nf^RR, ^[RtpWftR 

TTTRFTff 3fk TRef 7RTTRR RRTefR 7ft 7F^ 'RT' TRTT if RPltR u| 5 II'fl (%TpfR> eft) RRt if SFJTjflfR FnfrRft, SFJTjRfR 

RFTRTTfcTRf, 3FR f^RRst srf^TRf RRT R|RRr 77R RT 3m *Rft 7f> vSPIrRN)' 7ft 3TRSRT 7RRTR RRT RfRfRR W ^ fR 

fturt 1 

( 4 ) RR^Rg RtftSTT 7f> l|R u IIH 7ft 3TTRR FT RiiPld vSPIrRK)' Tfg 3R-eTT^ 3RT RT WM f^TRT RTRRT I 

(5 ) 3trtRt rrt Rg RtttsTT gR Rfftt 7ft qRRite-i if fpRfRR ttfcr tt 3fiii)Rid Rtt rttrR l 

(6) R^raTT RTTf 3ffc RTgf #fr, Rg 3TTRtR RRT R#7fR f^RfT RRRT |(#TTT fR 3TTRFT RRT 3jRTR f^RfT FRy) 

(7) Ry^ mfR^R RT RT: 

(RT) RRR RR HMlRcb gt, RT 

(73) ifRTef Rtt 5RTT gt, RT 

(r) 'tjCM Rif 5RTT gt, RT 

(R) RRR if TRRfr pRfRT 7ft gRT^ R 01 TJRcRt, 1962 TT Rgef RRR 3TRfT §3TT pMdl RRRTsff gt, RT 

(- 3 ) RRR if TRRfr pRTRT 7ft gRT^ R MlfaRRM, Rdf, ^ttefRTT, TfftPfRT, RRTRT, RgRT RR RT3R RRTPRT, ^ 

3R^t tRf RT RTf^RfT, ReTTTff, Ttft, gf£] if) ft if | RT fcRRFTR TT JRRJRf cfR 3TRfT f3TT ^eRT: RRcfRf ^rfrfl gt I 

Rq^RT cpf (73-), (R), (R) 3ffT (R.) TT TRfPRT m^RcTRf 37f 7RRR P RT5RTT 5RTRT-3R 3RRf 

RrjT gtl 

pRT \3*Pld4K $ RTReT R RTRcTT 5RTRT 3TRTRRf7 gt RTT R^aiT R R^T fefT RT TRfRTT t 
PyRb R7RTR ^cTR d^T fefT RT TRfTRT t RR RRd 7RR7R RRT RTT 3nR?RR7 RTRdT RRTR-RR RTT^t RR 
Rrt RRT gT I 

(8) 3TR| 7 M: 

(R7) RRd 7RR7R, 73R RRTeRf ^ 7TRR RTRlfeRf, RRcfRf TjtgTTfpRl TT^SRT R '^gflfpRl, '’jfrfrRfTpR 3fR 
RTTRTRgf (7R^ 'R7') Rdf ^ pR Sil^Rld f%R RlP RT^ M $ RRfR^t RTg R^t Rgeft dRt73 Rlt 

■7JRRR 21 R*f R7T gT ^RR gt, f^7g[ 32 R^ RR R ^3R gt (3TSyfcT 01 RRTRtt, 2016 R7t) 3TSyfcT 7RTRR RRR 
02 RRR^t, 1984 RT ^ RSR 01 RRTRtt, 1995 Rl RRRfd R f3R gt | 

(73) RTef 7T7TTRR RRTeRf $ 3T#RR8t RRTlteRf, T^tR if rP« RTeT’jPgfPt (%TfpR7 fT) TRJ^ 'R7' 

RRt PfR RttSR 3j IR) Pid %R RTTp RTef R^ ^ RfRR^t RTg Rtt RgTtt RT^73 3TSffd 01 RTRRtt, 2016 R7t 
■7JRRR 21 R^ RR gt "gRR gt, 35 R^" RR R ^33 gt (3TSyfd 3fRTsft RR RFR 2 RTRRtt, 1981 R ^ RRT 1 
RfRRtt, 1995 RTR R "g3R gt) | 

^RRfT £ZfH mttRRR ifg ^fpf^RR RTR ef f<t> cf RR7|RcT RR f^TT# fefR ^ 3TT^RR RTR R% f, $ 
feTR 3TRJ RtfRT RTRitt RTRRSt RTt RRT RTRrT 11 

(R) iffp RTt^ RTpRltt ^ Rf% RReFf—1 R f^RRtt PRTR R PdtPld t RRT RRefR—2 R rMr RTRRRT RRt ^ 
feTR 3TT%RR RTRRT t, RT RR7^ RTRR R RTRtt 3TT7J RffRT if 3ff^RTRR 7 RRf R^t T5R ^t RTTR^ft I 

RReFf—1 RRefR—2 


RRrTfR ■JjtgfTpTR TT^SFR 

(i) 

•»^5llPR 7F^ 'R7' 


(ii) 

•J^flPcbPR 7P^ 'cP' 

\ r\ \ r 

(iii) 

TRTTRRgf 7F^ 'RT' 

tfRRTR ^Jvr| el RRs 

( 1 ) 

TfTfpRj vjI et'^P511 dl 71^6 Tfl 


(R) ftf%R (RR7|RR) RTRtt 3TR| RttRT if pFRT^RTTR RR ^t Rffinff 


(i) Rfp mttRRR Sf^Rfd RTTfcf 3TSTRT Sf^Rfd RTRRfTfp RR gt, Rt 3TpfRTRR 5 R^ RRT 

(ii) 3FR fiRRft RTTfrT 7^ RR RplRRM RTt 3ff§fRTRR 3 R^ RRT, Rft RR RHttRRTRf 7^ pfR Rff^ 3fR5FR Tflt 
MN 7^ RTR gt 
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feVfT- (i) 


fexq-ofr—(ii) 


feVfT-(iii) 


feVfr- (iv) 


(iii) 44 4 RTRR 4 (44)4 01 Rdd^, 1980 4 31 44^ 1989 cTRT r 4 <blcHM(4 4 4lRTR 

RTRK u ldRI RF-^ xrt xtr 44 RRR R 3T4TRRT f4RT 4, xpt Rf^xpcTR 5 ^Pf RXb 

(iv) ^71 ^ TTTST wf 4 RT RfcTORcT 4 r 4 xt 44 xp^RT^ 4 RRTR RcbcHFI fR cTSTT 4^4 l|Ru||H 
RRRRT Pl^Rcl |rxx RRT XRRT 4 cb|RW| 4 RTRR 4 3Tf4RRTR 5 xrxf 

(v) f4pT •JJcFjf ^(44) (cb4?PT rfr 3t4r>|R 4 cTSTT STMcPFTefPf r 4T?TR RRT 3Tf4xpTf44, 3TFfTcPFP?Pf 
4RT cb4$H, 3 TcRxtr4r 4RT cb4^M RRT 44444 44 t) 4 x^pft RHc|4 2016 XRRT RTR 4 RTR 
5 x4 R^ 4RT x4 4ft x4 (i) cbdMK RT 3T5FTcTT 4 3TTRR ^ RTRftcT RT (ii) 4f4p WT[^ Rl4Rcb 
RXTRcTT rj (iii) 3T«TRcTT 4 XbRuy R>|4yRd R 4xp? 3PR xpRUT 4 cbl4ydd R 4 RP 3PR RRRxrff 4 
<bl4cblei 4? 'JH'HI L H xr cbl4yRd fR t (?r 4 4 ’ft TlRnRid t Rn<bl cbl4cblei XTRpft RTRr4, 2016 4 

Xftb xrf 4 3TRR TJR 4 rj t) Rr 4 RTRP 4 3Tf4xpcTR 5 xt 4 RXb 


(vi) 


SiNIdcblc^H cb4)^H 3Tf4cblR4)'/3icR<blc4H 4xR cb^ftlH TTFcT 3Tf4<blR4l 4 RTRef 4 3Tf4pcTR 5 x4 
x4 TTRRfTT 3TRf4 Wefr wHci^, 2016 cPb ^4 ^TR off t, 3fR Rh 41 RiyRb 5 x4 4 3Tf4p Rr 4 R^ 
Ft cTSTT 4tr 4 RTRR 4 R5TT RdlcHR TJcfj JTRTXT—xp~f Rfftt xjRcTT t f4 4 f4f4ei RftTRR 4 feTR 3TT4RR 
RTR RTRTR t cTSTT RRR 44 XR PiyRb XR TRcTTR RFcT cfR4 r 4 RftftR 4 4 r RTF 4 RtfexR xr Xj4 
XR4RR 4 t gxR f4RT RTXXRT I 


(vii) ^fe#T, x^cb 6ffgR TR ^n^lRcb RR 4r 3TSR (RcbcHI J l) cdRbdl ^ f^R rRrrr r Xf4 I 


3RTqf4cT XRTfcT/vHHvHlfcl cTSTT 3RT f4^ RTfrT R TrRtTT XRfRXTRf Rt RrF 8(r) ^ RSTT 

t)P icbf, RHJ cTSTT RRfR if 3TRFTRT xtr 4 RT^T ^ll4Rcb xrt R 3TSR ci|Rb4' 3Tlf4 Mr 4 3TT4 t, 
4t4f ^r4f ^ 3 Tct4ct 3tt4 rc4 ttr?[ srj rf tttxct xtr4 ^ 3 ^ #4 1 


x^cTXJcf 4RFTT WZ XRT cdRbdl XR RPj; #fTT f4r#4 RRT-RRT xr RSTT TRTTf4cT xjcTxj4 4RFb (Rh(4cH WU 
4 gp: 41 vrlJIK cTSTT xr) RrP 1979 ^ 3T#F x^cTXJcf 4rRFb ^ XRT 4 oR'dlRd f4RT RTcTT 11 


xr4?r jrra 3rf4cbiRiiV^^cbi(4H xrtt tr4?r w 3rf4cbiR4 tt%ct 44t x^crxjxf 4 tRftt ctstt xr4?r 
3Tf4cblR4l' RftcT 44 x^cTXJcf 4RFb cTSTT xr4?R 3TRfr 4 4t RR $ STJ^ET xr RRTRcT fxr f, f^R 
8(er)(v) cTSTT (vi) 4 3T44f 3TPJ TfFTT 4 WZ ^ xJTTXRfT | 


Rr|xTcT Rfr 8(ET)(vi) 4 3 Tct4cT 3TP| 4 TR 4 RReff 4 RT4f4b xrt 4 3TSR vS41ddl4 xpT RiyRb 

4g d4r XTTR PRT XjTTXRT T5R ^ (TRXbR RT Pl4l4dl RRFbRt 4 xr xft PRRT 4) FRT RT4f4b xr^STR 4 
TTR TRXbR gRT ?TT4f4b TRT 4 R<bcHl' J l vd*4)c{c|l4 4 feR RRTfecT 444 cT 4pT34/xr4f 4 fcR f4f4cT 
RT4f4b cTSTT F4(4R4|i| HH44 4t 3r4sTT3Tf 4t XJR XTRcTT 11 


RXR x4 r^ RXRSTT3Tt 4t RtF xjr 3RJ X^T 4 44 4 TR r 4 4 RT XRbcfr | 

RTRTR XfF RR 4t cTT4r PRcTT t RT 4(4 <£vRH RT WTRrt f4RTRR 4 r 4 4 5RTR-XTR 4 f44r RRcfTR 
f4?44RTeR FTR 4f4^4?R 4 TRRR RR xr 5TRTXJT-XTR f44f f4?44RTeR ITRT 3T^44cT 4f4|4?R 4 M^RIRt 4 r 4 
4t x4 ^T cTSTT X3R RTgRT 4t f4RTf4RTeR 4 Rgf4cT TTTf4RT4 FTR 5RTf4cT f4RT RRT 4 I 4f r44RR R^TcR WTf4b 
4t xt4«TT RT TRRR X34H xtr ^xr t XR RWcR RTSRf4b xr4STT RT TRRR xt4sR 4 TRTR-XTR XR 3RpTRTf4cT/RcRTf4cT 
RfcT RTdcT XTR RXRTT 11 

3TTg 4 44 r 4 x44 3 FR rxrt4r RSTT RRXT4, RRST-XTR, RXR f^TR rrt 4 3Tf444t 4 RFcT RR 444 Xb4 

XRgRT RPR r4 44| 


4 FR RR 4 3TR fXT '44§4RR/RTRcR RTSRf4b x^SR RRRT—XTR' RIRRT?T 4 RcPfcT XRp|xfR 4pf4rxp 
5TRTXXT-XTR TTfrRfeTcT 11 


4rtx4- (i) xr4rrr rf srr r 4 f4 rt4r xr4rrr 4t xr4 rr 4t rt4r x4 t4rk xr4r 4rf4 xrt4 rt4rr 

XTR 5R^R Rr 4 4 ! cTT 4 n Xbt 4 f 4 l 4 RR/X 3 ^RcR xpftSTT 5RTR-XTR R RT XRRbaT xpftSTT RRRT—XTR R r 4 f 

afk fr4 rtr rrr oRcicfd 4 f 44 r 3rg4R xr x44 f 4 RR rstrt t4i<w4 r€T f 4 RT rtxrt i 

fexRxxfr- (2) XRxfTRRR RF 4 RtR XTR 4 f 4 RR 4 RRT f 44 f xp^RT 4 RXRT 4 fefxx 4 R^ R^R 4t RT47R XTXb rr 4tr 

4 r4 rr 44 4 rtr x3rtr rt4r rrt f 44 r rtr 4 t xt4sr 4 f 44 r 4 xrrut 4 oRcicM rr4 4 t 31^44 
r 4 441 

44r srr (i) 4 rt xr4rxtr x4 xrrRct 4rr 8(r) 4 rct4r rp| 4rt 4 rr 4 r4r xt4rt 4 4rt 4rt rrt 4, 

RR4t xr4rrt4 xjr 4 xxnxpft Rf4 rt4rr xtr 4tt4 4 rtr rf xt4rt 4 xtr4 rt xt4rt 44 4 

RTR RRT 4 cRTR XTR 4 4 cR t RSTRT f4RTR/<blR)cHR RTRT RRx4 XPTR TTRPcT XTR 4 Xr 4 11 f4^ 

rt4rr rr4 4 rtr Rf4 xrtr4 4rt rt xtr 4 4r4 4 rt 4 t 4 rf xttr rrt 4rt i 
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(ii) TOf TRTOfRRN 3 TrTO TOrR rTO 3TRRT 3TTTORR RR R?RR RR TOTO TO RTR fTOTOf 3RR f^tWI/RRRfefR rTO 
RRMIdRd TO RTTdT t RR RR RR(rTO) TOf TOrtTOr 3TTg TOTOTO Rdldd efRl? RfTOTOfTOcTT TO TOTOfefcT 
# $1 TO TORT fTO?TRR RTR RR ?RHid? u l R TOTO TO W RRTTO fTO RRRR 3TTTORR RR fTOTORR 
3T3?Rn TOTOt RRTO gef TORTR RTRT SfTOfTOcT RT? TORT RRT TO I 

( 9 ) ^jrrr TOstTOtrt dVddi 

(i) TOKcTlil ^ 5 llp|cb rTOsRT TO ^ 5 llp|cb RTp- 'TO' TO fefg 

RRR TO TOTO RT RRR TOeTTR R5ef TO fTO?TO TOT^T RRT ?f?-STTfTOR TO?RfTORTefR RRRT ?RTR TO fTO?TO TOT^T RRT 
RRTfTOR TOf&RT TO?RTR TO?RfTORTefR 3R[RTR STTRfR SfTOfTORR, 1956 (1956 TOT 3) rTO EfRT 3 TO TOrTOr RTRR TO?RfTORTefR TO 
"TOT TO RffTOR fTO?TO frfero ?RRT ?f g^lPR? %TR TO gR)5lM TO SfgRgRR gR)5lM TO gRfTORR TO TO^fTO 3TTORR TO 
^TOiPrTO ■^RisfiH to ?rgTO gfTOifTR to gsTO TOwr TOr tototot rrer to tor? TOittr TOP rTOr TOr sttotot to TOTOTOrtr 
gfTOfTTR TO TOsTOTOfRR 3TTORR TO gTOTTTOT TO gtroRfTO TOTOfRl TO TO gTOffrfRT TOTOlRlTO TO RRR? fTOft TO Rf, TOR TOfTO I 

(ii) RReTfR gTOTOTORT TO gTOffTOTOTOR TO^ 'TO' TO fefg 

TRTOfRRR TOrtTO RRR TO TOTTR TO TOTO fTOUHRel TO fTOTOf TOT^R TOR ?RTfTOR fTO?RfTORTefR 3fRRT fTOTOTORTefR 
TOJTOR SfTRfR SffTOfTORR, 1956 TO 3TRTOR RTRR fTOgRfTORTefR TO RRT TO TOTOr fTOTOf fTOaRT TORTT R TOffTOTO TO SfgRgRR 
RlfTOTO to gTOffTOTO to RTOfTOR (rTOrr gTOffTOTO) to srgggRR gfTORTR to RgTOr gTOffTOTO, srgrrgRR gRTfrTO (rrTOTO) TO 
RRRR??[ TO? fefTO TO I 

(iii) RRcifR gTOfTOTORT rTOsRT TO RRTTOTR Rg^ TO' RT fefR 

TOTORRR fwRRT RRR R RRR TO TOTO f^TOR RTOef ^ TOT^R TOR TOTTER ^TOrf^RTefR TO ^TOTf^RTefR 

3TgTOR 3TTRTR R^Rfror, 1956 (1956 TOT 3) TOt TOR 3 ^ RTOfcT TORfR RTRR f^RTfeTTefR R 'cfrfiR^t' (RRTTOT) TO 'Wip 
RiPlT^l' (3igyg<td RRTRR) TO RRfefffeTOef (ftTOTORTTRTTO RRTTOT) R RRRR?f[ TO? fefTO Rf I 

(iv) ^fR gRTef R RplW RTefgf^RTTO (%TRfTO TO ) Rg^ TO' TO fefR 

(TO) STTOsff ^ RTRT R ?RRR TO RRR fTOfTR TOTOef TO fTO?1f TOTgR TOR ?RTfTOT TOTOffTORTefR TO TOTOfTORTefR 
TOJTOR 3TTTOR SffTOTOTR, 1956 (1956 TOT 3) TOf TOR 3 TO STcTOr TOTOr RTRR TOTOfTORTefR R gTORTR TOTOTT SigillTORlTO 

gflroR to RgTO gTOroR r rtorTOtto? fTOTO to? fefTO TOi 

(TO) RTTOTO RTRT TOrorTORTerR R TfTefgf^TOR R ?RldTOld? fTOTO | 

TOr: ?fTOg TOrr r rt?r? fTOTO tot torr) rrrto tort TOroffTOTOefR r ?rmto TO tor ?rtrTOTr? fTOTOr r t rtT 
■gRRR TOf rTO TOf strTOt tot TO to% rr rTOTOr torrtor TO torto TOff tor torrtor i 

(to) TOf rTOmi? TOf rto|to rTOTO ?rTO (i) r (iv) r TOTOTOro ^totr fffero TOfrto TOf TOTOr rTOto r 
rMTOr fg t fTOTO rTOH tor^ to? ^ ?trr r^ TOf rTOstt r rWTO TO^ TO fTOg tor TO tottoTO TOfTOro rTO TOTOtor TOf 
ritott rTO TO r^ t, TO rTOrt r tTOto TO fTOg toTOrr tor rtrTO t TOr TOTO TOrTO r rtrr r^ TOf rTOstt r rrtot rTOt 
sTOTOr TOtot afk rto|to TOTOr (i) r (iv) ?roTO r fTOTOTOs ^jrrr TOfTOn TOfrrt totot tor^ TO tostTOr TOto i 

(?r) rr TOTOto RTReff fTOTO 3 t«tTO ^ ^r TOrr r fTOTOr stTOrrt rtrt rTO TOf t sttTOr rTO tor TOTOr rr 
?TTORT t RTOrf R?TO 3RT ?f?-RT3ff RTR ?HRlfeid RTOaTO RTOTO TOf TO 3TTRTR TO fTOTOTgRR RTORT ?R? TOT fTOTO RR RR 
3 rrTO TOf rTOsr r TOto TOrt tot rtort 11 

(r) RTO RTOfRRR TOf 3RRRT TOTOfT t, TOTOr RrTO TOR RTO|TO ?TOTO (i), (ii) RRT (iii) R TOTOTOto RRR? 

TOTO fTOTO TOTOTO fTORfTOrTefR TOf TO, TOTO rrr? TO ?TO<f(TO rrtr TOf TO, TOf TO sttrTr rrt ?r rTOstt r TOrt TOrt rtt rrrtt 
ti 

( 10 ) RTO RTORRTTO TOf 3TTRTR TOf RfTOR TO TOTOt RgRT RR gRRTR str^r rrrt rtTOr i 

(11) TO rTO rTOrrr TO rrTO TO TO rrrtTO TOTOTO r sttrTOTOtrt rt TOTOn r? rTOrtTO TO ?r? ?-sttTO rt 
srsttTO ITOrr TO rt rrTO tirtTOt RTORTTOff rt TO rtTOrtTOrt rrTO TO rrTO?r t rTO rr rrr (TOr?TOTOr) r?^r rrrt 
TOrt TO rTOTO TOTOrt rtr TO strTO RRRfefR/fTORTR TO rrr rTO gifTOr rr TOrt t fTO rTOtTO ?rt rTOrt TO fTOg sttTOrr 
TOrt t i 

rfTOrrtTO rTO err r?rrt rtTOr fTO rTO anTOfR rTO rrTO PiTOiRdi TO rrTO rrr rTOrt TO fTOg sttTOrr rrTO/rTOsr 
TO TOrTO TO TOrr TO srgTOR TOrTO fg rTOTO R^ TOcrt t TO rrrr sttTOrr TOrr ?r rrrt 11 rrrTO RTOfRRTTO ^ rTO ?r 
?trtTO TO i 

( 12 ) rTOsr TO TOrTO TO fTOg rTOtrrr TO sttTOrr rrr rTO rTOTrr? rrTO rrt rrrTO rtrrt rt strtrrt TO rTO TO 
3TTRR RR TOTOr sffTOr TOrt I 
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FftaH ft FtftFF F# FTct FRftnFTT FH TjPlRdd HR ft fft ft FftaH ft F# FTft ft fcR qrFHT Fft Fftt Htft ftft 
FRct 11 FftaH ft FH Fftt Fdft, fftFtft fcR FTFtF ft # Fft?T fftFT t FSTfcT fftf# FftaH cTSTT HTaTTcFFT FftaH ft HHFH 
F# ft# FfftFT FtFT FSH HHft f^rdfRcT FIFTH Fft #f Fft ftFT F# FT FTHT# FtFT I Ffft fctfftcT FftaH HFT TFaTtTHFT 
FftaH ft HHeT FT FTF ft HTFTHH FRft FT FF FTFT FTTH t fft ft FIFTH ft fft# FTcft Fft ftFT Hft F# dt FTFtF IFTT 
FftaH ft fcR FHFft FH FR ftt FT# I 

(13) fft# ft FH%FFTT Ft FftaH ft TR TIFT H# ft# fftFT FRFT FH HR fft FT# FTFT FTFtF FH FftF 
FHFT-FF F Ft I 

(14) ffttFT SHFsff/FRflFFR ft:- 

(i) fftRft ft FFFT ft FFft F’FfsfHT/HfttHHtft ft fcR FTF# FTFT fftnFT t FSTHT 

(ii) FTF HHFHR FftaH ftt t FFFT 

(iii) fftRft 3FF ^F#f7 ft RHH FTF ft FHft FRtFT t FFFT 

(iv) Ftcft HFHtftF FT ftft HFHtftF FT^TT fftR t, ffttnft HSFFH FRHHct Ft FFFT 

(v) 3jft FFTHF fft? Ft FFFT fftftt HFHTftft HSF Fft fftHtHT Ft, FFFT 

(vi) FftaH ft F#FFR ft FTHF ft fftftt Fpld# FT Fgfftt FT# FH FTFTFT fctFT Ft FFFT 

(vii) FftaH ft ftiFTH Fgfftt FTTFF FH FFtF fftFT FT FFFT 

(viii) FTTH—yRdcblFt ft FTTFTT FTF fc# Ft Ft fft F#tcT FTFT ft FFFT FFF FTFTF ftt ft FFFT 

(ix) FftaH FFF ft fftftt ftt FFFT HftF%R fftFT Ft FFFT 

(x) FftaH FT# Ft fftR FTHtF FTFT fftgFH FftHTfftft Fft F#TF fftFT Ft FFFT FF fftftt FFHT Fft FTfft 
Hf# Ft FFFT 

(xi) nftan ft fifth fTftftt f#/#tt ft fhf f#rfr ffht $ #F£iPi<F ffftfh ft ff ffft ttftt ff $ 

FTF F HFtF f# ^HT TT#T die) f#ft F^F FFFTFH FH TTFtH FTTcT FT FMd MKT FTFT FFT Ft, FFFT 

(xii) Ff^ F^Fstt FFFtt F#T F FHt#T # $ f# FFTTT F# FFFT FFt F f# # 3HJ#f # f#tt ’fl FFHH 
F FF#TFT FFTH t FFFT 

(xiii) T^FtFTT 7#f F vStckdRsId #t FFFT t#tt ’ft FHft Fft F# FH FFTTT fft^FT Ft FT F# Fft ft# fft^FT Ft I 
#ft ftt f#fcT Ft FF FH FTFFf# FfftFtF (fMfFeT FtftF^FTF) FeTTFT FT TTFHH t 3fk FTF # FFT 

(FT) FTFtF FTF FTT FftaH ft fft# f# FF F#FFR t F t# ft f# FFftF FFHTFT FT TTFHH t FFT 

FFFT 

(TF) Fft TFTftt FFFT fft# FFfft ft feTF 

(i) FTFtF FTF eft FFt FTcft FftaH FFFT FFF ft 

(ii) ftsftF FRFHH FTF FFft F#F fftftt ft ftFftt ft Flfftt fftFT FT TTFHH t ftk 

(F) Ffft FH TTFHTT ft FF# ^jft ft ft ftFTFHef F t ft FTTft fftw FM^Fd fftFFT ft FfttH 

3HJFTFFTTFFT Flftdft Fft FT TTFHft t I FFlft HF fftFH ft F#F Fft FT# FF FFT FT Fft Fft HHFft 

FTF FFT fft:— 

(i) FftlFFK HF ftftF F F# felfftlF F’FlftFF ftFT FT%, Fft FT^F F# FH FFTTT F fftFT FFT ft 

(ii) TjfftFFR FTF fftfftt FFF ftfFT F Ffft F# F’FTftFF TRFft fftTFT FFT ft ft FF FT fftFR F 
fftFT FFT ft I 

(15) Ft FfttFFTT fclfftH FftaH F FTFtF FTF FHft fftFaH FT fftftfftt ^JFFF FFT FtFT FF ftft ft 

TFfrlFF FftaFT ft feTF FTaTFFFT ft feTF ^eTTFT FTFFT I FFF) Ffft FTFtF ft TTTFHF TTTT ft FTFTT FT F^TjfftcT 

FTfftFf/STJTjfftT FFFTfctFt SHF fft# FF? ft feTF FTTfftt RRbft Fft FFt ft f# ftF FI Rift ft FfttFFTT FF# TTTsFT 
ft cFfrFFH FftaHH ft feTF FTaTFFFT #t ^cTR FT TTFTF eft FTFtF FFFTt TTTT ft T5F ftFF #%FF FftaHH ft feR 
FTaTFFFT ^ FT HTFFH 11 

(16) (i) FTaTFFFT ft FFTFT FftaH ft FH# FfftfFFR Fft FfeR FTF ft FFTF fftR FF ^eT STFft ft FFTTT FT 
FTFtF FTF vSftlFFlft Fft FFFFFFTF ft RFfft?FT fftFT HTRFT I TFFFFFT FTFtF FFTTfaFT FFt FT viftlFFlft Fft FjftTH 
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FRSTT R 3fcf> R 3TTETTT FT RY FTTR FTcYY 3 TFTTRtF RRbili R TRR R 3fRb 3 Rt (ftY FTF R 'HIHM 3fRb FTFFT F^cHIklFT) 
fRRRcT fRfT I STRICT RRbili FT 3T.FTT., 3T.FT.FTT. sfR 3T.-Rr.iFT. R STTTRTcT fR R feTF RY FTTR FToft 3 TTTRTcT RRbili 4 
TTfR R 3TtRf TTTFRT 3fRb FTFFT R 75F R TTFTcTT 11 

FFtR 1% 3FJ7JRTCT FttR, SljTlRld vHHvHlfcl cTSF 3FF R7F5T fR TT TTFRcT F*RkdK Rb#Y fRRTT R f^RfY RY 
TdT FT FTFcTT FT FFF HMRsJ R RtRY RY FFTTT fR RillFd FT 75F FTT FfRf FRY RtFT t FFT R FtRYFFTT fR 3TTFTF 
FTTT TTTHFF 3T^FT FTFFT R 3TTFTT FT 3TJFTTT R FFF FTF FF t, FTt TTTFFF Ml fR RRbili R fRw Sl^iRld fRFT 
FTTFFT (FFtF 3TFTTRrF RRbili) FFT Ft? STgTjRTF FTffcT, STgTjRTF FTFFTTfcT FFT 3FF fRlR fR RR RY FTFeT R, R fcTF 
3TTTRrF RRbdl R 3T3FRTF fR fRFT FTTFFT, FTTT FF FFT fR fRFT FTTFFT FTF FFT fR FTTF TTTFTTT R fRRY 
RrFFf/RRlFHl R 3 TfRf 3TFTTRrF RRbdl R fRTFg Sl^iRld fRFT TFTcTT I 

(ii) 3TTFYF 3TFTTfsTF RRbdl FT RbjRb Rf fRYFFTTT fYY fRRY FTRt FTt £FTF F TTFcT fF 3lRb FTFFTf fR 3fR FTF 
FTT TTFTFT t. 

(17 ) fttRRtt tft R Rcbdio fRYfftR Rj stttRtf RRbifi fR ftR R feTF fR fUstt R ttRY TFTf FT 3 ttfYf 
R RRFdjFK RtfYRf 3TRTT TFT F 75F RY FTTFRY FFTfR FfR FTTRfRFT TFT TT fRbcTTF FRYFFTT FF 3TTFfF FTTT TTTFFF 
3T3TJRTF FTTfrT, STgrjRTF FTFFTTfcT FFT 3FF fRR FF? R FRYFFTTf Rf RifYRf 3TRTT TFT FT 3RfRT TTTFT F 3TFYY 
FFFFT FT FFF RlFT t FY 3TTFRT FTTT Rdlddl TFT FT SiRiRfF FTRYRft TFT F RFkFF TFRYFFTTY 3TSrfF FfR feTF 
3TTTRrF RRbdl FYY TTT5TT F 3TRbb fR 3FJFFT fRT fYY FTF^IY I 

(18) FFTFT FRfTFFTT FTt FYYSTbbeT fR TJFFT %F TFT F 3fR RtF FFTR Rt FTFR ?FFF R|4 f 3TTFTF TFF 
FRFT 3fR 3TTFTF FFR F^FTFleT R fR F fYi? FF FTFFR fRT fRfT I 

(19) FRaF F FTF FT FTbY FTF F R RpjRb FF 3TRTFFT fR RTF TFTFT t ?fR feTF FTFFFFT t f% FTFFT 
FRaF F RT 3nFFFFTFTgFTT TFTF fR I fSWTI FFF7 F Ft TFR % TfRfFR FF Ffer 3fR ^FF frf£bb FFFFT 
3fR RiFYRF 3TF| tYIFT 3TTR FRY FFFT F FF FTFF FTfY FFF t I 

(20) TFRYFFR FF HHRicb 3 TYt FTRRFT F FTTF #TT FTRf FTT FFF fYR FFT FTRTRft FTF F#T #F 
FTRf RTFF FF FFRiF FFT FY 3TRIFFR R TFT F 3FbY FfRYT FTt ^^IcHdl^F F RlFT FTF I FTFFT FT fRgRb FTRrFFR 
FRT RfT R FTFFT R, RfFtRcT RtRkFT fYYFT FY FTF RtRY FfRYfFR R fR F FF FTFT FTFT t Rr FF ?F 3RaF3fT FTT 
T JTT fR| FTTFT t FT FFFYT Rf^Rb iRY fYT FFTR I ?F fYTSF R 3TTFTT FT 3tRr TFT F TbbF fYR|F RtF FF fRYfFTTT 
FTT ?F FF FY feTF 3TFFT 3RTFT FfR FTTRRFT 3TFFFFT FF FFT FFbY FY feTF RtRkFT FRSFF FTTFTFT 3bYRfF FTFT I 

RtRfft fRft fY Rfff ?f RifftfRY R fRRff-ii f RR fR t i fRYffr fR RtRfft fttf R fff ttfRif RtRfft 

RR fR RfRFTer FTRiFTTR FFFT FTFFT RfT RY FTFFT R, FTF RfYRcT FJFb 'gFFTF FFFT FTFT RbR RRFkT FTTF R 
FFTF FF F 3fRFT FTT fRYFFTT fR Tjf^F RlFT FTTFFT I 

fR: Rtttftt f ffR R Rtf fRYffttT fR fft? R fttRY t Rr fRft f fRft R Rtf sttRff fttR f f?R RtRf 
fRf TFT R FTFtRT RtRkFT 3tRtFTtR F TFF 3TFRY FTTF FFFT R I TFRYFFtR fR Rf^Rb F F?R RTF RfFrill fRRTT3TT F 
^FTTFT FTFT FfR TFTFT R RFFF 3fR FTFFT fRRfF-II F Rf FF 11 RlF>cHI J l fF tYRtfR fR FF RRf fR 

3rRaTT3TY R st^fr tft f ttf RY fttfRY i 

(21 ) fttRRft tft f fstf ciiRbR fR ffR Rtf stttRtf RRbR ft Rftt RtR fttR R Rtf fffR FFFFT 
FTcYYf FfRFTF (40%) FT FFF 3 TRTFT RRY FTRf I FFTR FF FRYFFTTf TT RnRlRild 3TTFFFFT 3TRaF3ff/STFFT3 R RtR 
fstf ftRtfttR fsRf RYffsttR R fftRtfftft ftf ttRRtf fft f fttR R Rtf RfYRf Rtft FTTFFT, fR fttR fR stRft 
fR fttfRY i 



fRf 

fttRRft stRsttf 

a / ■ rx v \ \ rx rx r\ \ \ c 

1 . 

FFFFT (MF) 

0RIc? 1 (vd' l l(e1^l *\) SKI I'1 c Ml(qa Slel W 

2. 

RYR (pp) 

RYfftt fft ffR ftf Rtf fttR ftR fttR 

3. 

FF (AL) 

fftftt Rtf fttR fRt fttR 

4. 

RRY (kc) 

F^R R FeT tFFTT FFT FTTFRtF FTF Rtf FttR FtR FttR 

5. 

Rff (BN) 

^ftftt Rtf fttR ftR fttR 

6. 

FF (S) 

Rfftt (Rf ft "^tR ft) Rtf fttR fRt fttR 

7. 

FTTR (ST) 

ttR fYftt Rtf fttR fRt fttR 

8. 

(W) 

FeiR i|F Rtf fttR ftR fttR 
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9. 77l4 (SE) 47 s) 07 P4>7 vr1l4 ciiel 0|4 

10. RR (H) 7JR07/4lc107 fcfJR wIN Riel 0|4 

11. STlTRse^ (RW) R0R7 clan RH7407 fcfjR 0r4 RTel rr4 

RT^rf&TcT 7403lf/R44 R>4 3T^aTT3fi 44 3RJ75R 0# RfReft R 01RfcR0 ch40^u| PinfcHfed R 71 R0 0 

3if40 r4rt 1 

4>|i|lcH* C|J40^U| 



0 fR 

0l4 

1. 

4fR0 (bl) 

4444 47 7R71R cl fid ■g01R r44 

2. 

44r (ba) 

44r4 IJRllR 7R7R (0) ^40 R^R 

(0) R0S R4 ^4cf0 

3. 

4fRelR (BLA) 

r4r4 47 R 44r4 gRUR 7R71R 

4. 

3T1R01 (OL) 

R0 47 071R (00 0 00 ) (0) "g40 R|R 

(0) R0R R4 ^4c10 
(r) r444ti0 

5. 

3fTR (oa) 

R0 •301 7R7TR ( 0 ^ 0 Rif ) (R) ^40 RgR 
(R 1 ) R0R R44 ^4cf0 

(r) r444ti0 

6. 

44rr (bh) 

7170 44d M R7c% (4b 0 R[0 r44 7100) 

7. 

RRR03^ (MW) 

r47i4r44r R,4ddi 710 7f4f4ci Rir44f40 70-171 Rt> 

8. 

44 (B) 

4r44r 

9. 

4444 (pb) 

3iffti0 4r44r 

10. 

^4 (D) 

Rf47 

11. 

(22) 

4444 (pd) 

_f\ _r\ _c\_ 

3lfftl0 Rf47 

107R 0 TRRTqqK 01 7PJ0R 71R0 3H7S10 01 efTR, R7101 RUlcl 01 0R 717017 071 0171 3T171Slcl 


t^rir ti444 75 # r ^nftcH f4iR Rir4 R7 44 f4c4Ri 1 nf4 0if ^iteiR 7if*Rfc0 ^-4§iiPi0 3fft ^Rl5ii41 r44sr r 3tr4 
srIrr-rr r rr BccUsi R170 t f% rr Turner Ml tt 7i4f4ci t rtr; RReifcR 4 3 tr 44 Ml r4 strict Ml r 0440 
R174 44 fclR 3HRlR r 4 RH>ydl t eft 3T1R4 r RTRfl R71 RRR7 44 SRJTlR R71 744017 R#1 r40 I 

BR^RR Rifl'd RR 7ITRRT 75R 71 W f40 wIPRII, f4?7 44 RR5 R7T RlReT Rl 710R t, fwRR 
f^Rfr t^rir f4m r4 strRici tpj0r4 r 44 f^Rfr 44 75 # r ^iiRich rit4 ti444 trrr 44 srf&w^Hi bh 44 f4iR rt 4 sfk 

0440117 071 3ii40t-rr 00 rtt4 r4 ri 440 4i 7m 44 44 r rTri snpi 307(2-3 r 444) f3ii r! i rti RiRcii 4, trj0r 

01 71F1RT 71 31RfsTcl 7RJ0R 4 MRdRfd 0R4 7TR£fT 31^7Rl R7 3RRlR 071 4fc 44 31107 R7 f4R17 f4l0 RRT11 

(23) 3i.0i., 3 : .w!.u : i./R.:4.<i./7:i.i4./'-ji<i 7T0 044r 4 44 fciR 0100 sTRaRi/Rdidd 44 00 44 ^0 
0440117 RR 7jR#01 Rl4 f% 4 PlRHIRcH/RlfclTl 4 f4f4d 0701 44 3RJ7H7 RTl 3TRSR1/Rdldd 44 RR017 11 0P|Rcl 
RRff/RlfeTl 7T TRfR PlRHIRoll 4 f^R RR 3RJRR 44 3RJ7H7 04401174 ^ RRT 3TR4 Rl4 Rt TIRsfR R f4f%R RR5R R 
3TRRR0 RRF1 RR RRjR Rlf%R RSR ?R RRR1 RRf 3Tl4RR RTRl 0R4 Rff RRliRcl cll^TR (3lfcR frlfsT) 7T RHef Rff 
cll^TR 3ff%cl #fl Rlf%R I 

(24) fwRl ^lf%l ^4 

(0) ^4 ^lf%l ^ f^RlR 0 f^RlR STJRR ftlRl t f^R101 7?rf4cl Rfcr/RRfr RR^ 7t t 0 

(0) Rflf^cl RfcT/RRfl ^ 7R^ fR, f^Rft 7T f^RlR 0 f^RlR STJRR f4l0 f", df RR 710 R Pl^Rb ^ fefR R1R R#1 
00 0TRR11 

R7^ rR i^IR 7R0R R71 0R 0 700 Rf R1R f% R7R f^0R RR 0f%7 d0 f^0R ^ ^7l4 RSI 0 cTPj; 

#4 0^ 4dRbcb 0EJR ^ SigTlR 7-41 R> 14 t 3ft7 R7E 074 ^ fefR 310 0170 44 # eft f%7)4 44 0frfl 0l 

R71 f40R 71 75R 4f 0 710cf4 11 
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(25) IRT T#aV E# WIT Rl f#TV wf ^ TRET T VT# V# TTT Tiff # TRTW Rlf^TT RlVRT 4 RRI t<d—III # f#VT WT 

11 

VRTVT VT. VTWT 

R|fRl0 


MRRite— i 

1. T#aV PlHfcHfed TRTTFJRTTR SildlRd V# TTTV 7 #: 

’TFT—I PlHfeifed argrfv 2 T vMcl f#WT # RRild T#aV I 

VTT-II VRT 3TSTf£fvf arfSraVTV 200 3RFT VRT f#R t, V# 3TRTFT U7RT RfrbR T#aFT #d; RTTaRWR 7# f#TV 

V7VTVT VTT RRRTT #1 

2. TTRcflV ’^wRfF RT#aRT # ^^iPicb, 7JvrfrTT##V, RRTTTVsT, RT^ VT afR 5##tV 7£RT #1# T 
TJTcT’jRrwrFfr, RVp' RT wt #> feTV PlHRRild f^RT # Rfed T^STT aildlRld V# RTV 7 #: 


Rdd 

airf# 

arRcbdd ai'cfi 

1. RTTTRT af#T# (RT#f #|R[TT E# f#pr) 

3 T# 

100 

Ml-I% T#ls1l#l TV E# feTV 

•^RlsIH #TR I 

3 T# 

200 

■^Rtsitt #vr II 

3 T# 

200 

tRIsIH #VR III 

3 T# 

200 

#T#1 II: ^"1 R|cbRid VT E# feTV 

•J^frfrR# #TR I 

3 T# 

200 

•JjfrfrR# #VR II 

3 T# 

200 

•^frfrR# #TR III 

3 T# 

200 

af°#—III: RRTTTTsl W E# feTV 

RRTTTT #TR I 

3 T# 

200 

RRTTTT #VR II 

3 T# 

200 

RRTTTT #VR III 

3 T# 

200 

Ml-IV-cbRlR TTcTTR)s 1I#1 TV E# feTV: 

•^RlsIH #TR I 

3 T# 

200 

•^RlsIH #TR II 

3 T# 

200 

TTeVfRlsIM #TR III 

3 T# 

200 


feVfr-I: VRT 3T7TS# Tj# 7##slV#, ’JHlRTchRcT, RRTTTVsT afR rRrV VTcTfR)sll#l VVf VR VTV E# feTV 51 Rid Rid I 
# R# t, TV; \3Mi|ctdl^HK TTc^FF Ml Vl RTVaT WT#? TV VRTW# V# V#aV ##t #Rft I 


f#vR#-II: ^R)sll#l afR cbPltd VTcVfRlsIl#!, VR# VVf V> feTV V#aTT # R# TTRlRlRlRl' V# ttr|rT vMcT Ml I afR 
IV <# RTVaT W#V TV RT#T f#R# V# V#aTT #7# ### I 

f#W#-III% Vf# V## 3 T«Isff 75# T^slTfr, ^"|RlchRld, RRTTTVsT afR VT##V VTcTfR) si I #1 VTf E# feTV ttr|rT 
vR#t feffeci v#av e# fir? f^fr rh arf^rvr wvhmRI' v# iRtav v#r # vtvt # eft vrt## awf£#TT Rtrrrt #t vttr# afR 

TTT# £TRT feR# TV a#f$TV> RRsId V#aV TV JfedldH afR f#5R# 7# V#?T E# f#R ailcbRd V#f f#7TT TfTVTT I 

3. vRfr f#vvr v# v#av Rwra (f#vv) rvt v e# vttr# l 

4. RT#t WVW# 7# 7TTTR 3TT#5# V feRT# #f# I VVVW afMl T #1 7T5 f#5V RTV# 1 

5. fRtar TT TTR afR MldTfbH ^RT aijT^fl VT qRR|te— I T WTR 3RJTTTR #Vfl | 

6 . ^Rfr^crRf V# VVT-TTf ^ TTTR TTT feRT# TTf#V I f^T# ^ vRR-STfrT T IT# 1TTR feR3# ^ f#pr f#R[# 
3RT ETf%7 V# TRIddl ef# V# 3gTf# T#t #f TTTV#f I cTSTTf#, <jfedl(SfcT vlRTlddKl T# 75# Tef# T 3RTTsf # cTTT 
VTRtVT#T VSTTTTcT Tl #1 RcT t afR TT#T 7TTV# TT 3RTTsfcTT, 5T1T# VTRf-##VTW aim (^TVT) (^JTTT 40% 3TaTTcTT) T# 
VTTf#cl T7T# t, VTT ^ikTTRf T# T5RRT (TTT 7# 3TSJTT 3TR#T ^TRT VTxT TVTsRf) ## V# ai^rf# ### I 

^fedl^fcl 5TR#TTTTt cTTT ITT vlRlddl# T# T# TRf# T 3RTTsf # cTTT VTRteRt VaTTTTcl RT #lRcT t 
afR TT#T 7TTV# TT 31 RTTsRtT, 5TTV# TV#—RFTTTT aTTdT (^RTT) (^JTTT 40% 3TaTTTT) T# VTTRcT TTRT# t, IT# 5 R#VT T# 
t 20 f#TT vr arferRxtr rttt f#n tttvtt i 
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7 . 3PR§ff H# H#STT # HH#f R> RTRT 3TH# RTRefTH # #T ## #R f#TT# #T fM# # RRR^ feTH H7RT 
feRH# RTeT R# Tjf#HT R# SRJHf# R#f #t HTTH#t I 

8. STTHTR R# TR# H#aTT3Tf R> 3T#RT 3TRT f#Hff#R RTT# HR R)4<HlPHRT RtHT | 

9. TT#f f#HHT cf5t H#STT3# # ^[RRH HTsRf # HHT#T, TT#tRT HTRT feRH# R> feTH 3Tf#HTH f#RT HTTHRT I 

10. HHRHRf # HRTR?RH> HTT 3ffc HTH #f feTH #TR# HTRf# #T 3THRT# HTRR# I 

11. 3T«#W R# HH#f R> H7RT HTT#TR 3TR# HR 3TRT##tH TRT # ## #T# (#f# - 1,2,3,4....3TTf#) I 

12. 3T«#W H# R#STT # HR# H> HRR ## #f feR tdfflHlfeld HT%3 RfeTHTeTHT efT# 3ffT HHTH HR# H# 
RgHf# #T#T I H#STT RTeT # RfeTHTeTHT el# ## H# 3RR#T H#f RT#T I 

13. TTTSTTRTHT/ciiPbcd R#SRT: 3RR# RT TTTSTTRTRT STTHTH RTTT Hf#R #R RTTT f#RTT HTTHRT I TTTSTTTHHT RT 
H#HH SPRsff H# ’’jfcRR#, , ^frf#RfcR, TTTTHHRT 3ffT H##H HTePjfctW#} HHf HT HFHRT H# HTTH RRTT t I RfrbR R#SRT 

# 3RH§ff R# #TRH STRRT, HFePTH 3?k HTf^RT f#TRTHT RT 3RT TTTHTpTRT RR, RRrrf#R 3T^H#tRf H# HHRH4> afk HrfrTR 
RRTT, Rfef R# RRTf#RT 3#T H#f HRR# H#eH HHf# RT HRR RT# H> TJeHTRRT RT f##H KTTH f#HT HTTHRT I 

R^TJx# 

TRT afk HTHHTTTHTfT 

TT#T HR #f##f H> feR TTTRRT 3T#n# RT HHRHH SiP|c||4 t 3#T RTTRT RR f#R# f#RR RTTcTR H# 3T#f§TR 
HTTHHH# HT HRJTHT HfRT I ^RsjlH, ’’JHlfrlc^, RRRT 3#T ReT '’jfcRTTR f#RR H R#R ^ #R 3iP|c||4 HRRR #f# RjHRI 
TRT HTRT ^ f%T# f^RTf^RTcRT H# RRHT# %T# #T RWT #FTT 3#T HRT HR TTTRRT #T RT 3T«Tsff H# HRTR f#RH H# 
RtfeTR RFTRT# H# RTR RT# #T feR TR f#R RR# I 

f#R# #f f#RH # Rt# HTRTf#R R#STT H#f #f#f I 

(l) TTTRRT #M: 100 3TR 

3TRS# H# #M # HR TffsTRT f##R feiTsMI RfRT I 3RT HRT RRT# 3T#H# H# TTRR 3ffT RRff ^ RHRTR H# RTR 
feR RTR RR# I 

•»jf#RR - HRT HR - I: 200 RR 

TR5 R: ^RR## f#RR RRT TJ^T TT#RR 

Hf^RR: f#RTTT, #R, ^RR## RRTTTWT, HRR RRT RR; ^-HRR: RTf#RT# H# ’jftRT '####T#RR', 3fcR#T RT 
Rf#R#T RR ^ RTTR, HHfHT u flR RRT f#R#f#R RTTR RRT ^ HRR ^ R#f#TRT u T; 3TRRRTRR Hf#RR RHTRRT, RHTRR, 
hRrRT, RHTRRT HRTTH 3ffT HRT - HTRRR, HRR, fR H##f; fleTTTRR: RRR# ^TRrTR RRT f#RTTT, f#eTTTRR HT R##T 
Hf#TRR; H#f RRT RHRTR #R?T; RHRTR HWTeff, #RRRf J J, u Nvll, RTf#Rf CTRT RT# f#RTTT, R#f RHTRR R# Hf#RR, Hf#RRT 
RT f##RT; ^RRTfrTR RTRRf RTTT RRlRd ^-HRRT : R##T, cT#TR, f#RR#TR 3ffT RRJR ^ HRRT; RRf#R#f#R Rf# $ *[RTcfT 
f#R TJRR : HRTR #Ref •^RT^f# f#WR HTf##R, RHRTR RTHTfETR, HHT yH#(fhi|H, cT#TR #Rf # RdR—RRTR HRTe#; 
RJH^R ^RT^frTR f#5TTR: f#f#^R ^Rl5lH ^ #Rf HHT-THf#HT HRTTHTTSff, ^RTeT f#WH, RlRlei Rf#Rff#R# RRT HRfRRfTR 
RSRRRf # RfJHRtH, RTTR RR •JJRT^frTR f#fTTR: ^RT^fTTR ^T-R# RRT RReT I 

#^R ^RR#R f#f#RR - ^wf, TJ^T TTR#f #R RRT THJ^; TJ^T TT##T ##eTT^R ^ TTTRRT RS#R RSTT TTR#f 
^RR#; TTTRRT HT^frTR HRT#f - RRT, HfeT, HR RSTT RRTHfrTRT RR T#RgT, RTRR f#R- HRRT, #RTRT f##THR, RTRR f##f 
$f "yTRRTH, T#ff#RtTR##T #TefRTT, f#gR f#TRTHR; Rf#f##R# RR Rl^id; f^f#TRer ?#HT Hf#TRTH—YRRRT, HRTe# RRT 
RTTsRT; # R^HRR R TRRRT RRT f#R#f#f#R# R# RTTRTT jj RJHRfR, R[f#HH# RHF4 r u I, TRf#HT 

TTTTTRR, Hf4# RTHRT R^JeR, ^ReiRl'RR 3ffT HRfRT##T RJHRH/TJRHW, TRR# #R, tMr RRT 3RT f###f RHRR 
HRTfeTRT HR RRR# ^^llPlcb RRT 3RT 3T£RR#f Tf Tf#f#R ^TTTsRTH; RTTR # STR^ST STJTTRR - RTTRTT RRT 3TT#3TTTHTT 
HRTe# RRT RR^ ST^HRTR, RT#TR 3TT#3TTT T^T TTR#f RRT HHRf STJHRTR, RT^R##R TJ^T RRT ?TR# ST^HRfR I Rl J llfei<H 
TJRRT RR (H#3TT#HTT) ^ Rifl'd R 3TRHTTHTH, H#3TT#HTT ^ TTTR T^T TT##t STTRTRf RR TTRRRT, f#RFT ^4 I Pi <H RERR#f 

# H#3TT#HTT RR 3T3H#TR I 

TRR TR: TTTRRT Tjf#RTTH 

•^#lTTf#RT RTRpTRR 3ffT RTRf#R 3TRRT, H#H 3TT#TR ^ Rl^ld I ^effftRHT, HTTfeRT RRT eTTffeR ^ f#TRRTTT TTFTTpT 
$ ReT-RRTR TTRRI f#^RT RgT#f ^ RRTR RR RTHRI f#WR HPR-RfeRTT # T3f#H# RRT RgT#f RR cRRRR I ReTR, 
#RR/RTR #THR, Tff#RT, ##f RR TfTRRTRTRT f#?c^H T R I 3TERTTff#R f#WR I ReR RRT HHTR RRT HRT#f ftWT R# 
f#RTTf#f#| 3THTTHR 3TReT: R^JT RRT TRT 3TReT: 3THTTHR 3TReff R# vri||PP HR RRTTR; RT^eftRT^R 3#T #RTR#TTT^R 
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RREfr RRRR RSR WI I Rb 7 RcH 4 k flWR Rl ffR RRR RTRlgRT I f^RTR Rw-IKH RSR 3 RERR-RRR-SR RRET I 37 f 4 r RRTkf, 
4 rM RSR cRTR g*RRT R> 777 RH IR 7 R> 7 RRRTR I ffcT 4 fcRTRft RRRR | 

TR^JR T T: ggfcTRff 

gs4f RSR sjTTRff 4 rRrt 777RHI | Rglfr^RT flRSRRR - gcj^llPlcb RSR gRTfckk 77T5R RSR '3il^<KHH' I 4f4f Rff 
RTSTplRT 3TRERRUR ^T%R" 4rR RHcfRcbl, RRcHHRcH, g4c7RT RRcf, 4fR 4 fr4t Rl RRTR cTSTT RRRkfT RgTR gc)§1lp|cb guTERf 
RSR-RFkt Ref, vRMigTffl RRT, 4P7R sft RRR, RER Rg^f RTRRTf Rff RSTRfTgTfcT, ^pRffR fcRFTfcT, RftRR cTSTT RfMcTR Tktf 
RR RRRRT 3] c| 4) RH | RERR Rg^T RTRRTf RR gRcR 44 1 1fcTill, RRR Rg^t RRT^WRT rRrSTRT 44 cTSTT r4r 47slcHIkj I gR 
gHcbR cTSTT RRTsfFT 4 gR RSRRR 4 flElfRR R ^RRl 3TgRRTR | RRk-STRf^RT, R4RR RSR RRTRRT RW I Rs 4 Rff gRRffR 
RfcTRRR I 4fR Rff RffTTPSTT RR gRRftRRT I 4 Rh^IcI, RTlRcf RTf44krR Rl7RR (rMrr) 4k PiiflRl4cl PicfR| R%R gg4€t 
Rf4 rtRtrRr r ?r 4 srgRRtR i rrr rr gR rrtrr rsr rr4tr 4tr Rff ggfcTRff i 

TR^JR w. 7rR41 

7RR41 4 Rlc^lcl: 7RR41 RR ^fcTRTR RR f^RRR; 7RR41 Rf4RT (RRcT RR 3TET:R>TcT); 3TRR Rcfarkf RR 4 r 
R cfSTkf Rff 3TRSTTRRTR; RcTRRff 4cRfRET (3TSR, 4 r 4k RRcTgRTR 7clR41 4ckTRET); RTRRT 7clR<b1 R>lR RR 3TERRR (3T?R 
RTRr?T, 4r 7clR4l 4R RTTcfTgRTR); RgRffR 7clR41 Rff 3TRETTRRR, WTRR RTRr?T, RRiRi 7 c 1R41 4R gRTcTT 7clR41; RTR 
RTgfcT RTfR cTSTT RTgRfRl 7clR41 RTTR/44 rT RRRtRtRT 4R gtfTTRfRl RRR RTRR I g^lPlcb RRR ^RTRT I Si4|c|l^*fli| 
cTTRRR ftcT $ RcRfRR Rff RcTRRff Rf^RT I RTRcT Rff #f^TRRR ^ TclRRfl, RTf^RR TclR41-Rc|cfPl41 RRRRf, RTRRTR RR 
g^5llp|cb ^fcTRTRT RR gRRfRRT RSR RRc^ RTRgeR; fRRRRTR RtcfT^cf teR; 414-4vdl^RT TclR41 - RHcfPlcb RRTRRf, 
^RTRRRT RSR RRT^ RTRgeRT RR gtfTTRfRl ^fcTRTRT cTSTT goRTRRT, ^feT^ll vrI ^R> TclR41; RSTpftRcTT RRRRf ^ fl^R 4r4 R 
RTRcT Rff RTRRRT, 3TRRTTRR RR ?fcfW, RffRTRR RTRTRR I 4cRlvRl^R> TclR41; RSTFflRcR RRRR ^ R)R|kl 4r4 R RTRcT Rff 
RRRRT, 3TRRTTRR RR ^fcTRTRT, RfTRTRR MTRI r1h1vr 1^R> TclR41: RTRcT R?f f^TRTfcTRT RTf4 RR gRRfRRT I TclR41 4fRTR: 
RRcfTR gfl^lH Rff TclR41 4fRT 4 r 4T RTRRRTR I RfeRTRT RRTRTg^ 4R RfeRTRT gR[ I RfMT v>RlcHig41, Rg4 RRTRk4TR 
RcTRr?T I tcT STPre^R, gRTRTcTRTg cTSTT gRggTcT I 

RRRj gRRfTRTRR f^fTTR 

RffRTRR STRTc^R cTSTT gtfTTRfRT RTRR ^RTRT RR gcRTRRT I RgTR RffRTRR RTg^f Rff RTfeTRT cTSTT RRRsf | RRTTf4 
3TRRTRRT; RgRT flRRRTTcRRT fWfcT; gRRffRTftRRff Rff cTRRMf, g?cT RffRTRR- gSR RffRTRR— 3Tf4 gSR RfTRTRR, RRRFR , 
41R|Rh41— ^RFffR RTRRTRfcf RR RTRTcTR, RRRTR 4R ERT5RT; RTRT^RTRffR gRTRftRTftRRffR - gSTTgifcTRT RR gSR 3TERRR, 
R’UrtRR Rr>KHIcHR> RRfcTRf cTSTT f^RRlf^Rf RR HcRR RffRRcftRTRT' 3fR 't^feTT, '^R^TsfTRR' RlRcRT 4R ifesfTRRRR I 
RTRTRTRffR gRTRfTRTR’ffR - RRcTRRT RTRT RTRTRTRffR TjffRR RR RTfsTRT 3TERRR, rR4TR cTSTT RcTRRTfM RR RlR>KT, ftTRTfcTRT 
RTRpSRffR UiRmIcI; 4c|RRefcR 3fk RgTR RcHfm RRRTR; #f#TRR g4 RRcT R TjffRR $ RT5R, gRTRffRTftRRff RftlaR:- 
4 ,r4M|Rh 41 STTRTRf RR Rl) RcRfRff ^R) ^miRRsrfMf cTSTT f^RRRT R RRTR; gSR gRRffRTRRRff RR Rf^RR gSR RffRTRRf ^ 
RRRR RTRR RffRTRR: RfeRTRT 4HTRfcT41 cTSTT RRR> RRcR I RTRcT R UPRR RJ5R RffRTRR RTgg 4k RRRR flcTRR; RRTRTg 
flRTTR RR STgRRfRI gRRfTRTkRRff R RTtfef RffR STgRRTR Rff RTf^RT RRKRKI I R?TRTSRf ^ RTRR-STklRR ^ 3TERRRf RR 
geT RTcFIcl I 

gf^RTR -2 RRR RR - II : 200 3TRT 
4R Rl: RfflRT %TTR RR gRRTRR cTSTT RRRSTTkfRT gfl^lH 

IshTRcH Rff RTR4 RRkrfcT: RR^fcl RcR, R^RR Rff f^f4, 32 4klRf Rff gjcRfcT, RRRfR Rg?R RT^RTR, (shTRcH ^ 

SildRcb RTRf^rfcT: 230 RclkST RT^f Rff EgcRfcT, RRRT-f%RRf RTR fchTRcHl RR RHcR t^R RR kfRR, RRRkTRT TRkfRT f^RTTR 

RR RTRIcI: RRRklRT ^kfRT %TR, g4kf RRRRT, RR^f^TRl ci|c|^|4, gcfFf RRRRT R f^RR^klRT ^kfRT, STRRcff gRRRRT, RkRT 
STRRcH ftRRflRR, 4r4fRTRR ^ ERfcfRTRR 3]|<ffc|i|1, 2V, TsjpMl R RR^Hr I RRRkfRT kFR, RfR^ffR RkHHI 4k cffR 

RSTT RR RTRR RR kf#RR RSTT RRTRRT ^TR I ^kfRT f^RTTR RR MRRR: RlPl4' Rff RkRTRT RSR R44RRR I ftRTRcff/^kTRTf 
RTWTkfRT RR?, RTTRkfRT RR 4^f, RFFRRR RRsRT (4fRR) 4k RTeff^RTR ^ Rhri'cI | ^kfRT RTR^f Rff RTRRRT, 7771 RR RtfcIRT 
RR RRRftTRT gR-ERf 4k RRTRTRR: 4fcHRH, RTRRTRRfTR, R^rMcT RT^RR 4k TRT^Rcf Rrg^ ; 4 rRRRR, RRT^RT, ttcR^RR^^, 

RegkrkfRR RifcHcbe, r^TrIr 4k rt4r Rrgg i 77^441 trPtrt: rIrt^r, #rrt^r, rtTrrr, R#RkfT^R, rr?tr 4k R4 Rr>h i 
gs4r TRkfRT %TTR: R^4f 4k ^Rcf $ 4kTcT 7slPl4lR RTRRR, RRRT# ^ 4Rcf R TRkfRT RRRTR ilRcick I 

4k RRTefr 4k RRRTR $ RkrraR R gs4r, cTcRf Rff 4cTkaffR RgRRT I R# cTSR ReRRfM RR 4rrr I gs4r Rff 

777RHI 4k 77McM RSTT RcR? RR f4c17 u l | 77cl7H RRT RSR g^R RRT RcR RSR gRR^kf/STtklRT RcfR ^ r44t 

ffh7R4)cb7 u l R RRRR RfRRTR I RTSTkTRT f47RcH777!iH RSR RWRfcTRff I RRRSTTkfRT g777IRH RR RkRR/gRRcfTgRR7 4k 
ga4f Rff 3Rg: 1f44|E|fifc1l RR Rl^id; RRRRTkfRT RRcfklETkR RR kTRTR, STR RkTRTR RSR 3Rg-774|cb7U|| R^ cgRlRl | 4cff 
4f Rb/Sr U, Th, PbRRcf kfEfkR flfSfRt, Rs 4T Rff 3Rg I gTTTTRR RSR cHcHHRcH, 4 rRRc 7 RSR RTgRRef ^ Rr>|77 $ f^TR I 
g7K7IRp|cb RRT 4k g7l77IRPcb RcRT?R4f ^ Rt^IcI | 
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7FR R: STF^F frfeF^t 

^FT F^ vScMRH: ^fecf F^ 3TTRTFT FRF FF FRF, *fcef F^ 3TTRTFT FRF F^ Ff^FRF, fMT $ RFF F ifcR *FFT 
3fk 3TTflTF> FRF FF FFR^ RR I RF^F FRTefT F THNplF RFFTFRTT: RM4Td FFT BfF^F FRTfeRTT I FRTF FF Ffrrf^FT 
RHc^lVl: -Rfrrf^FT ^jRRTSff FFT 4£)4PlRKH 4 spTFF RF^FTf I RlFKH 3fR f^TFF: F^T f^RFeftFRF, J J,Rdl f^TFF, 

%T FFTFF, RftSRfTFF FFT RRfftFRR I RRTFTF FFT FFTF5: FRFTFT, RcRR ftR FFT1RR 3fR RTFRT RRTFTRf F5 
3iF,Fl'RlF FFTF 3fR 3 Tf4f fteff F^ FFTFF I RF^F fteft FF F^fFRR: FTR, TfrSTT^ffRTRg FTFFT, 3TT^gF?TFR FF 3FF 
FTFFT F^FRF; *FF€tFRR 3fR fMclRfF^: fMclRfF^ RTeff 3fR RF^F ffR FFRf $ TRF 3TFfNf | RF^F flR 7JF RTRF 
RRTFT, FFTFF, RTFS? RRTFT f^RTF, 4£l44R-RH 3fR RfrFrf^FT fteft FF R)d7R F^FTRF-^RtFRTRF- FTRFFFftFTRF 7JF; 
RhNTcHI^F, #FTFFFR #FftRS, FFFTFI^F; fRfFT^T ffR: M-dRl;?-R—FR^flFI^R—sjlFFtcHI^d TJd, RfcrTRRd FR1R5 3fR 
RFfSTF ftR; FFFRiFT fTR: RtfRTsjF h'IfIr'IFRF—T lFRF TJd: k^Fl^d 3fR RFRTF ffR, 3FefFf ftR: iHl:?d-THl:?d- 
MfeFRT^F d'HlcHI:?d 7JF; RFtRT^F 3fR RFfSTF ftR FSTRTF flR: #T6?RFTRd, RRtRT^F, gFTRd, ’4 r4fTR 5, ^fefFFRF, 

arRtF, %fr, rRRt frtff, srRtF #ftrf, arRtF tIfrf, ^cfFT tHrf sfR fIfIchrr fffRtft^f: Rtf^FFFRF Tjd i 

^IrRcI RFR: FFlsSWfF FtR: vFIcHig^ld-FTF FFTcF-^Rf^R (FfMT $F Flei'RlFI f4T fYRt); FRTFR 
RF^FF: gFT^RF fR7R, RF^RFt 4 RcT^FF, R-8R RR fRtR I Fc^RfFT: FRF ^ FFFt^fe€tR 3fR RRtF ftR fR 7R; Fg^T 
RgFTF FTferff: FFRtRRsft—F) el RilR-Rl^dl cH Rd | 

7F5 F: FFFfFfr ftR ftRR 3fR 5#7FTF 

RFFTFFT FF Rl^ld: FFFFRR ^ FFFF 3fR FF^ RfWT FFFT; FIFIdRd fteff ^ FTFFF RRTR; F?Tc^ TTSTR, 
7TTFFF FIFIRRF fteff FF FrfeFR F^FRF; FFFTFRF FRaRft rR FRSRfT RRRTF I FFFTcRR ^ FFTF: RRTR Rf^ff ^ 
FFT RR7F 3fR FFRf FT^fTFRR; gTRFTF F F?F F>F FFFfcRR, FfrRFTFF FFTFF fiwi 3fR gF: RRFoffFRF F 
FFRTF FFTFR; FFFfcTRFT Ilfcrf^FTF FTRFFT RRfFF 3fR FFRSRfT RfFTSTT FTF-FTF FFfrT; 7FRTR RrsFff 
FFFFFFT/FfrrRTFT FFTFR 3fR gdl^F I FIFl'dR* Wfclfth-FIRT FTFTR[F F FFFFfMt RTFFTRt; FFFTcTRF 

FRlRhdiaff F FFt tR gR[FF I FFFTcRF FFFF 3fR FFTTF: ^RhRf FtRf FF RTFfeTF FFT FTRrF FFFFRR I rRRT F 
RfrTRRtF Fteff FF RidlcHF FF FFfTF FFFTcRR; R?fg, RnRiT^l^d Fteff FF RTFfeTF FF FFfTF FFFFRR; 

RRfFmFF FRffFF^FF 3fR Ri^R^Ir FF FFFTcRR I 3 RtRr FF RFF F FFFfcRR: "RTF Rl4dP|cR| sfR FFFTFRFT fRftTF; 
gRFKFFT cRdidRd FfeFFF, RTRFFTFTRftF 3fR FFF?TF FFTFTRfTF ^FTF, FlFcR FFFTcRR (FFTF FF FFR FFFTcRR); 
FtcffFFTFTRRF I 

7F^ R: RFRTF %TR 

RFRTFf FF FFFF 4 r FSF TRPFFF, RFRT4tF FFTFR, FFFF§, ^FTH sfR FSTRRTcT RFTTTFf FF tMf | FFF 
RTFFF F4 FRFTFT FTFF 3fR 7FTRFT | 'FT^TRRTFR' $ cFF I FTFRiFT FRFTFTF, gFRRT RfRfR I v^F rRtF rR FRTTFRTFT 
RFFtRRT FRFFTF I RFFTRRf FFfFRT 3fR TTRSRft I FRpR Rg^T sfR RlRfcT RFRTF ^ Rr FTRR RRSRfT I MdPlF^ 
3fR RFRTFF I RFRT^T FtRnff FF FRfFRR 3fR fRfTFTF FRF F?t RFRT4tF FI Rid I I FpRf RFRTF I gFFfTF FF RFF 
7 FRf4 I fKT f4?RFR ^ rIrF 3fR TFTf^T I T^FF (RR) fR^TFT 3fR RFRJRFT RrT FTFRiF | 

F: FFfFRT gf^RTF 3fR FT^TfrlFT RTFFTF 

FFfFRT gf^RTF F^ FrfefFT RFFRRT- RFFF RlTFK, FFg FTFFT 3fR FtRF I gdl^Tld FFfcRR FF RRFFJ I FTtFR 
FTf^F I #F FTFF FFTF I RtRtF S?RTFT-%F FTF^T FRT RgF RR F FFR-FFTF I FTRR-8T7R TRTTcft F^ RFFRRT I F&4T f 4 
FgR FTRR-STfrlF^ TRTTfefFt-FrRTFT F ReffF I FRTF ftRH FFfFRT f^RTF ^ RF 4 I FTg F^FR, F^FR RTF, SJR 3fR 
RM^ItF RfRTRR $ FFFR FFRF F^FR I FT^tF F RFFt^tF FTFF> FFfFRfTF RTRSR RF^t RlRsTH | RFF, f^FF RTF, 
RFFfa I RldjlRlcb 3fR FfeFRFff RFRFF FF RfRTTFRF, T^RhO Rf^T RFR gFf^RTRR FFFF, Tlf^TR FF7FR, tfefF FTFR 
F RRT RTFf ^ FTeT f^FFR, RhF^^M, f^FF R«TFF I FTeT FTfeTFFRf ^ RFF, RTF FRT RfFFTft, FfeT FF FF FT^ftlFT 
FFTF I £df4 RR-R^tF FTFFT, RFF h 4M^, ^FFTF/FTg FgFTFRR FFFfT^-3TF:FFR4TF £JeT FgFTFRR FF, R^F FFeTFT 
FTg FgFTFRR FF, ci|RbJ|d FgFTFRR FF, FiRF Hl4dRd RFFRR, RTFl^feFT (RTF:) RcbkR | FFTFRfTF FFTF gFFTFRf 
$ FRT-FFTF, FTFRTFT, f^FFT Ff^FFR?T, gcFfFTF, 3 TTFR—RrT 3TTF7FT RTRufF, FrfrTFT, T^fcfFT, RTRgTfrTFT, 
THIHlRrcb-3TTf§fFT-FR^aF I STFFT STTFTRf f^FFRTFTFT FTrFTF 3TFt FFTFT—RTFftFFRfT FFFT—RFFFTTFTFT aTFFT-RRTFF 
3 TTFTRf FtFTFT RRfR-sMfrTFT RRfrfrTFt I RFF f4FFRTFTF> dlRHI RfFtR-FFfFR?TF FFFF F FfTSTT^RT FF RTFFTF I 
FRF F FFfFRfTF FFgF I 

3TFFRRTF 3fR %RTF: FTgrfrTFT RTFFTF-FFFRTFTFT/FFfrTFRfT RTFF-FTF, gRFeTF, gF>F, F^t FF F^tF 3TFFFF I 
gFRff FF Rd7F, "RrTR FF cffFFT I RfST)Rl4dP|cR afk gFRT RlRiTH gcFTFRf I gFRT 3TTFFT RTFFTF ftFR FRFT I FF 
Rg 3TFf4 FFfFRfTF FftR-RFfrTFf F gFFfTF 3TTFFT FF FFTF I gRFRF FF FFRRTTR, F^t FTSf FFFTTFf 3fR TJRTFf ^ 
FFRFI FF RgRF 3fR FTRtFT RF^MtFRR I FcfTF 3TFFFF, FFFR 3fR gtRTRfFT 3TTFFT3Tf FF RfFFR FFT RFFT 

FFFF I 
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rtcrrrrrrr, rrrP 6 , 2016 (rrt 11 , 1937) 


[’TFT 1-H^ 1 


’jfcT^TFT - REpR RRR RR: 200 3TR7 

7^5 ER: RRcpR ERfpRT fPpR 3pR ERfpRT STsfRFR 

RTER Ep ERRRR fPPPf Rp RRfP-ErfcT REf R)d^ u | - 3RERR err;, epR, P^PW, T|egPlP|iiH, shift RR fpRTRT, Wp RRR, 
PkP^RH I ’TRcT Ep pR ERfeRRT fPpR - PPR, RT^RR, R7R7RTR, sRT^RR, fvPTJR, pRIsJR l^dlsjd 3p? %RcT I goREfRR 
REER, RER RTR RR TRfpRT, RRR, REfocR, pRT, fPPfpRT R RppR P RRtR pfp RTRT STRElpR! Ref TRfpRT I W1 PPpR 

REER I RpRRpERETsjET fPpR I RfcRR fPpR, gpR RRT ERfpRT | RIHRcb, fPpRRTERRT 3TR 3TERTRRRER ERfpRT | c|RRR> qRc^A| p 
ERfpRT RERTRR p •5 TRcT RR EER| ERfpRT RRRtR Rp EfRRRp RRlfelRT I ggRRRRp cpffcfRR, ER^pT ERfpRT PPP I TlRR 

erRirt Rrrtet Rirr i RgPt erRirt etettetr afk erjr Ep Rrr i 

ER^ ER: 3TRERT RErRt PR gPPcTRp 

3TRERT RtPr afk 3TRERT EppRT I ErR[RT Rp gRRpR RfpTRTp | rfrft|Pp, ERRRp 3pE Ref ETRpR RRf I RR SRETpRTR 
3TJZRRI (i) 3lfcrPfpTR>, PfpTR? 3pE Sikfldil PcP, ( 2 ) #R ePRT RftRRRp, ( 3 ) RppfpptRT, RRTRTTsjcRT 3pE fpTREeTT^RET 
ETETT (4) 3TR: ETFTpR vRKeligEp Ep ETTET ETRTEpRp ERfpRTR I gPwRfEFT RRef RTET ^TR ETpRTET dPldH I EETRET EREER 3pE 
EETReTRTR EppRT I ErRmH RR RRRTRRR-RRRT 3pE RRTR RRR I ERg RTRRiRT 3pE ErR[RT Rf^RRR I 

gfPfTTR 3pE gPPcTRp P PeTeRr-ET - RSEp Ep gRfcTRp efSRfr Rp ERT7RT P •gcj^llPcb RRT ggPpRp RTRESf Rp 
gfpRTT I ETTRFR PR RRRR gPPcIRp - gPPcTRp fPRlRT Ep fPftFJ, RRTTE; ^RkR, ^RR^R, %R, gRRflR - RRc^ fail'd 3ftR 
RgRRtR I •gRrfrlR^ R^lRR mRrIcHH - f^RR RR7R ^ R^SRT, R R)R RfSTR, RtRI^feTR 3fR RTRf^R RRRff^, RfSRT 
RR ^RTRT, gRrfrTR^ 3RR7Rt RR RR^fTRlRR I gRtf^t f^f^RTf RR RgRRtR-3RRpfR5 •gRrfMt, RRRR ^hIPrJI, rPri'PiR^ 
■gRTfrTR?F I gRTfMt Pr j |Pr|: RFfT R^ RRTRTSlf RR Rjf^RRR, gRlPR^, Pr j |P, RpPlR RRI WptR P'HRPRI, Pr j |P 
Pr'RR RRR5, 3R^WR R?f RRRT^ I RR^RT gRrfrTR^ R^feRf-g^pR^ R^t ERTTsRTSff R OTRRT, gRrfr[R^ R^STR R?t RRrrt 
PfRW RRT PwRR | 

TRTiS R: dPld 3R^RR 

RRTEfR, ■pR^ RPRTRTR; RlM R TRpfRT RRTEfR - ^P^lRHR rRpTSR RRT RcfRTR I RRRR WfrfrRTf ^ RRET R 
PfRW J#7RT ^ qRprgR R ^Rf%R fP^ff $ RpfRTRR RR RR! TffsTRT RReftRRT I TRfpRT JRRMTSfr RR RWR ^ Rl^ld - 
RRdlPlRWLR CTfPrfSr 3fP 3TRR8R RgRTRTT^T fPfpR RT%R STERRefTR RRRTRTRR, 0pR R pEfR, RpR RSR Rp7 R%R pEfR, RR 
Rlef (Per ^ RpRRT 3fR gfP RR RR Rtef Rp RerfP I RpR effPtR, gRTWffpR! 3RpWR - R^RT fpRTRfP Rp RgPP, 
fpRTRfP STRRT 3ftR fpRRR? ERR!, RfcflR RRRR tjurR! I J#cRR 3RRRR ^ Rn^ld, ERR R l|RhI u | ERR RfpRTiR 3RRRR 
Rp fpRRRTprRRT Rp RRTfpR R!Rp RTp RRRR!, WrfPcfTR RRRp (Rp, 3RRR, fpRpR sffc R^gRT ), fpRfpR R SlfpRfpR 

fp!5 RRTfeTRf RR 3REnfpR RfPeTR 3RRRR, RTtfefRp R 3TTRRRI gRppRp RRRpRp, gRil^Pcb 3pR RJ^R RTppt 
RRRpRp R 'gRRRRfP RSR gRTRTTRfpR! fPfpRf RR STgRRtR | RRfpRT RWR R gRTTfefRpR RRRpRp RR STgRRtR | 

RRter r : p£R rr •gfp^TR 

RpRefT RR ?RRp TJR-ETp: RpRc^ Rp fPPrf^T fp!Rp 3pR PfpRf I RpRef RR '3RRR I RpRefTRRRR Rp RfP>RT RR ?RRp 
RRRER I 3rfpR fpRR, 3lfP RJSRR 3lfpR fpRR | 3pR pRfRR: 13RRp PPpR!, RTRTTRfpR! 3pR RRRfPlR! IPpRcTTR I RpRef RR pRlPef 
fP?Pm: RpReT P RRpfRT R RRpfpR! RRTp | RpTSRR Rp RTRTTTpR RTef RfPfpRt REfT RRRRRR I RpRcRT RTfeTRp Rp PrfefRRR, 
RpRcRT RfpRRRRT Rp STREnRRI, Pfe, feFRT^R, fpRfpRRT REfI RpRTT^R RpRefT I RT^tRRpR RRRR P RpRefT gfPWR RR 
SrgRpRT I RpRcR PTef RpR RR ST^RRpT I EfRR! Rp RER ERR fpRpTRR I RRpTR RpRRT R fcFRT^R fPpR I RpReR RppRRR 
R? RRp P RpReR "gREppRT RR 3jppfpR! TJeRtRRT | RRR <p fppRR cbliicHI PPf RR gfPWR 3fk ^leiRpHI I fPf?FR ^pRrff 
RER RRppTRRR, RRR, RSTRT, RRRTpR, PPPrRR 3fk RpReR - TRRR PtpR RRTRTRR p etrFTcP RR RRtR I 

RTpPpR! RTp^jRRpR RR RRRR, RR7RR 3pR ^$RpR (ReTIRR) I RTR 3fk fpRpRR RTeP Rp RpPP I TRRRTRTR!, 
RRTfpRp 3fk fPfpR $R I RRRR Rp RRRpEp I RRR Ep RptR R SRfRPtR PprfefRR gRp RffpRf RR PPPfeRR R •gp^RfpR! 
fpRRR I 

PfeRTElPf TRfpRp RR TRfpRT fPWR 3pR gRRTRR fPlTTR I PfeRTErfpRT Rp RRRR 3pR RTRR R!Rp Rp RRRERRTRRR! 
RRRpEp I TRfpRT fPPPf Ep RERTRRSp R geRTERR Ep fpfR pfeptEfpf fPfpRT | RTRR P PfePtEpfl TRfpEpf EfR fpRRR | PptfPfRR 
RRRR P PfeRtERp fPfpRf - RRT efffpR REfRfRp | RTfpRpR 3Rffp[^T fpRRTRR - gtfnfpER fpRRRR | 

TRTEg SppRffpRp •gfpfRR 

RgER fPrfpRf RRRRISp Rp RRRRT, RTRER RER fppRR p gPinfpER 31EZTR 3fk geRTRRT | 5#!RT R RRT RfpTRT Rp 

RTEffpER 3TRERRRT I fPIPef pRpfpRfpR RfpRtRTRTSp R RpfpR RETeT RpSRR, gR-EfP RR RRRRTp: RTEp; TRtRpf, 3pR fpRRfp, 
^PPf, 3TR:PtfpER gRR3p, gPf, RT^tR RTpt, RRpERTSp Ep fpRT •gp^RfpcR 3pR gdcbPlRp 3RpRR | fPfPef pRpfpRfpR 
RfpRlRTRTSp P gRTef RRTRTR I REpR gRERppP | fPPPef STfpRffpRp RfpRpRRTSp R EREffpR RRfRRpTR RRER I fpRpR RTRTp 
ERT RRTERT geRfRRT I gPwfpER 3TTRRTp (gRTReTR 3pR gRRT), RREp rrrt, erruj pRRp 3fk R-geH I gRERpTRp SripRffpRp 
P R#R RRfrTRf | RTRR Rp RgRT RfpRpRRTRTf Rp gRRRpRp cRR Rp#R (fpRR 3TERRR) | 
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(2) t#### - 353 33-1% 200 #17 
333-37: 100 #17 

( 37 ) #ti ^ 

T)### c^t 51173# #7 ?7T# 333 fcTfTFff # 7#3 37T q#33 I 7Tt7 33T7# ?7T37T 3333, qqqq 7T373T # #3, 
7J#, s?7T#r 0RfbH u l 3#7 ?7T37T 3TT37T7 | q# 3# 3TRJ 3# ?7T# ##73 3# ##33 ##3T I #37f#3^ 3# 
#3#|iHI#|cPH TTFfPT ^RT5T|>H # ?7T# tjuj: #dRcp 3T3J#1 #7 33# 37173, qT#3Tt###3-3, ££#3 qqTq qqf q^dei 
371T7 •###!# 33T3 I 373313 717#, 3#t #) #dR<3 #733, 38# # 33^ 3337 q 3l#137 3)# 3 #3713 I 

(73) *[37q cTSTT Sl#!##^ T^pq #3T3 

•^cRT #3T3, Tjpq, q3q 3371# T^pq q3q q^ 3K#|i| TJpq, #373 3fR #TdK #333 7^pqf 7# 335# 7j<pq 
^d<R T^pq q^dld 313#, ^eilRdcb # 3 T 3 ^ Rifl'd, 35T 713dei 7T3T3T3, 3T771 5# T^pq qq# 33T 7£pq #37f#3# 
7fl373-R)7dK 7#3 ('#' JJRMxdl) #3 #733, Vp/V 5 3TS333/#cHlRdcb 717# qq# 3737 qTjjqqp/qssff # 3##3 q 
TSsrfeR 7717 # fefq Tjcpq #7713 Rifl'd, T^pq dTHliil#! f#t#175#5T371 #57#33 # 3lfcl37 Rkild, 7jip#3, 3#3# 
75J3REF3, #7### y u ll(cHdl, Tjcpq ^#,33 #c##l Rl#d, TUg 313#, 3733 313# 3 ## 313# ^c|ld,HH, T^pq 
TJCTSRlefFTRR 33333 , #####1 71373T# # 33jq##T, TJpq 3313, #J71 7j33#3 ’Jcpq 333 # Rifl'd, fWlT33 #37, 
#3 #37, 3173 #37, WWSSN 7#5T3, f3 3# T^pq 333, 3T#13#T #333 # ijcpq cJjq 333T #t 7533, 3T3#3 
f#7### I 

(3) 7^#f## 3 3#T#3 ##3T 

7#cT#, #3# 33T #53tf # 3)3, #137 #37#33 # 33T ###3, 3T^3#3q #q zppf_ #qqpq 3T^3#RT Rl^ld, 
73I37T Rifl'd, f#c37T #t 3R3TqT, 7j^#q q#^g / T^jqq qq Tjqqq Rfqq_ #f#q #T3T!#f#3 3nq7T7f # 73173 ^73#3 
7T333T #R ^3, ?efq#7##3 ^3, cRlcHTH f#T3, ^#f#7pqT###q# #R 3T3 ^##^q7 #313, #f#q7 3Ffq# 
7T#7P73, 7p3# #37 #3, ^q# ^3 7PT 3333, ^#ld7 33 #33, 3T#3 #R 7TT3# #33, 7jgqq#T £ 3 , #f#3 3337 # 
7T733T3ff # 3373 ^33#T ^3 33##T33 7T333 3 cT3#7T 7T#3R3 33 #333, RicH^ei ^#3 7T333 #R 3#1T337 
g#3 713733 , 77333 Rifl'd)' 3 3#3 q#37# 71333 f### 3 ## 33 Rl^ld I 71333 Rifl'd 3 #3# 3133T73T, 71333 
§3 3 #?#33T7337 #73T73T, 71333 Rifl'd 3 7T7s33337 333# I 

•^## 7 # 3 %3 ^3, #^ 733 7133 #373 #R #3# 3^, 713 7T3333T #R ##37 33 1 3S# 3 317T #R 
7T3333T, ^#3####37 7# ##3f7 3313173T #R 71#3773, #1713371 # 7T#3773, 33R-^ #3#RTT, ?#f#37 ^# 7713 , 
^#3####37 7T3333T #7 37#, 3#7STR 37 3 R Tpy ##3373 3f3#3 3333, ###71 #7 ^7#T STJUT#! | 

(3) T)##17# 373733:— 

331733 Rifl'd 371 #f#37 3133173, ’J##7# # 3Tg3#3 3 373733 3 # #f#37 q#3T3T I 7T3TST3T, 7133 3 37133 
3137# 7PT 373733 I 3T337ff 71373# 3313 373733 71373# I 373733 713731# 33 3#3133 #7 3333 ##371 713731# 7T 
7#3, ##37 373733 71373#, 373733 71373# 33 3#3773, -^Hd3 3# 71373# #7 -^Hdd 31337 713T313, 3T337T # 
3T33T73T, 337 Tjqqj <# 3133T73T, #73g ##3 -^Hd3 3# 373733, 7##T #R ## 3#3 # ##171 Rl^id 33 
)J37137#f73, 31331#, 3333T# #7 ### #R ## I #31733 71#3773 37l 37# # fc# 7##1 #R ## 33 33# I 

7fl#7T 7173 ## 33 3#33, ##3 373 7##1 7173 ## # 3#3 37l 33## 37# 3# 71771 331?73 I 31371 #7 ## 
7313, 3137##37 #7137#33, 313T f#f#333##P71, 3#71 f##^33 ##3, #3 #^31 #7 ###1371, ##717 #3 
f####?13 (SVD), 7331##7TT 373733, #7 ##3 373733 71373#, #71 ##, t€#73 ##3 (##R3) ##, 

3T3##-##7# ##, T)3# 73133T 71373T, #3#T# 71373T 373733 71373# # 713333733133, ##3713 7##7T #7 
7###337 373733 ##31, 3T37T#7137) ##, ##f373T237#3773 (optimization) 7137##, 373#PJ7137 3c##33, #ig7#3 
dNlj#dd ###T, ##137 #37# # 373733 # 31W11 

3T3 73: 100 #17 

(37) #f## # 3#17#T ###: 

f##f!3 #?7#3, #137 37#33 #M J lRld) #7 #137 #cH35c!71, ##3 333137171, ###3, #37# tf#33 
Rifl'd I #33 #7 #33 #13# I 333 3 f#7# 373 # ##3 7H3F3 f#37##371 71#3773, #33 #73# (?3#3, 

##71, ##(1 affq 373371) 3##7 ##, 3##7 3 ^ cH#71 713 3#37# I 31#el #37#3 # 7173, ##W7337 

#73#, #717 33T 7##3 ###1, ^3 713137# # 3T3#3 3 33# i)33#731 3TS#37 #33373 Rl#d, 3T^f#737 3#, 
31331#371,3T37R # 73333 #7173 I ### ##T Rl^ld, #371 #73T I ##137 ###1371 7##f773 #3317#! #3T# 3 
cHI#Rl, #1 #7 333T 7##F77R | 3#^#3ef 7137## # 733, #35371 # TJ71 #37#7#3T 33T 3375T #7#3T, #33335 33T 
f#373T #133 33 t##^ #T-^fl ## # 33l3 317T 333 373 #1##I3 cH 71##77R 33 53TI ##171 #R ## I #3# I 
3#3317337 73)^ Rifl'd: SU(2), 0(3) I 73#el 37, #3T, 313T 3735371 #7 ##3 3735371, cilk# #7133# 33T ##37 Ml, 
3##T7 #7133# 7lff#33# #57#3 3# 3#3317337 ### | 3317137 33T 33# I 
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RTRTRriRRRR, RRRTt 6, 2016 (RTR 17, 1937) 


[’TFT 1-H^ 1 


(tr) rrtt T rfrRi?t ret TTfferafcr RTfMt 

TRRT hRT 44 EfT f^TRR R ^ hR u I IH, RRRT HRH4 TTRTERdT, TTEFTTEfTf TRET, W TURRIT, W TSTTR, TT?M R 
%7T 3TRT-STTR, Hl^sbl^HlPlcbcH, #H)P|cbcH 3fk ^HlPlcbd ^RReTT cTSTT RftfpbRIk!, gRTT RTRTf R8TT RRRT 

HRicbl RRTRTRf $ TTTST tret RRR R flRcfRR RTR RTR TTRRRT RTRTTRR RSTT errr TTTfeTR^, 3TTR?f Riff afk RTTT M 
f^TRR ^efT RTT %gfcT, ^JTR afft RTTRT RT fcTRTR f'TRR, RRT-3TT5 T€Rh TTRRR, RTRT 3fft RTE#fRR 

#1, % TTFRRT RfafSpRf TT mRrH f^TRTT TOftRTR 

(r) %R RfMR 

RfTT Rifl'd, RTR3TR RT TRfTRTTR, efT^TT RT TRfTRTTR, TTREfTR RTT^RtRR R cTReTTT TRftRTTR RT RRT, 
^R^tT^feR TTRTRTSTf Rt Ref RRf R efTR^TT TR%RTR RT RRTR I RnffRT RT rRrs?TR RTRR, ^RR^R 4RRT TTRTRRT, 
fER-STTRR ETTTT, %R ^RR^tR 5RR RT RT RTRR I %fTTRef TnflRTR feR^TRef 3fR ^cflilcH TRTTR, %fTTRef TPfTRTRT 

RT RtfeTR RRTR I RTR TRflRTR, EJRR TSTTR R ^cTR ^R^T ^RfeR 4 eTT, RTR Rggf^RR Sn^TTT^TftR ^flf^RR R Rggf^RR 
^rf^RR R, TRRc^T TTRRRRT R cTRRTT, ^R^t TRRfcRT TTRRRRT R^ faeTSTRRT 3fk R^t STRETTTRT, cfRcRT 

%JT, RTefR %JT, %R R ^RR?tR SRff R 3ll4Rld RTR, TfRTR %R SlR R 3T74RTR RTR, TfRTTcfTR ^RR^R SlRf R 3TT4RTR RTR, 
RHRlfeiR f^R R ^RR^tR ^Rff 3 3Tl4RTR RTR I cTRRi-f^RT^ TTRRRRTR, RRT RfcIRTR 3TRTR RR eTRRi-f4RT^ TTRRRRTSff TT 
^R^n^feRT SlR RTR Rel^RR-RR RT^fr EfI RTTTR RfeRRR, ^f%RRTR ^RrR, 3 TRTRR-cTRrRT TJR ^RrtTR RfeRRTR, 
RtcTRT t^R RRrgR EfT RTTTR RfeRRR, eT^ETTTT RTR Rl RTTTR ^feRRTR I kHIvRI RRR-STfrT ^ f^pr RsrfrTRf kHIvrHI R^t 
RRRstRt, ^^T RT^^TRTRRTRTRTT, kHIvrHI RT^f | ^^R^f^feRT TTRRRRTSff RR ^TTTRR^RR, R7^RR RRT R eff^RRT 
R-srfrT, 4 RRRTf ^ ^et R ^tf^RTT RSRT RT^RrRT RTT ^RTTReT TRfTRTTR, ^R^^feRT H^TcRT RTTTT, ^#%RT R 

^Rf^p ^ f cfTT RTT^RRT ^TTTRR^RR I 

(R) RRRRTTRRT RTRTRT^fTR RRT 3 TRRr RlRlR^: 

RRTST RTRTRTR, RTdTT D fTR RTRTReft, RT^T^feRT TOfTRlRR, ^JTTRRRRT TRRT^, RTTTT RR TRgRR, RTRTRRR R RtfeTRl 
ReT 3TTRTRTR RRT, RTRTRT^fTR TTRRR, RRKiH RTdTRTR ^ RTTST TfrT ^feRRTR STR^frrf^RT, RfTTR HR4dH I ^RjT%^feR 
RfeRRR RSTT RTRf RR RTTTT f RR RfeRRTR, fRR 4^TT ^ RTRRT, RTcTTRT Tr T Rl RRTR, R^tRTRT 4%RT RTTlW^TR, R^lRT ^ 
RRRT I TRRf RR RTTTT •JJTTTR, 3TTRRRT RTR 3fft STR^aT RTR RTTTT, TTRRR RSR RRT^T 4 RR-RRcH TTRW I 3TTRR 

RReT, 3TTRR RReT R^t STT^frT, ^t, f RSR RRT ^R, 3TTRR RReT RR TTTTRR, 3TTRR RRefTR RRTeTRT, 3TTRR RReT ^ R RR> 
#Rf R STTTRfrT 3fR 3TTRR RReT R 3TRfRR[RRTR I J cH)HcH rM^T^TR RhTRH (GPS) 3TTErRr 3TRETTTRR, RfT ^flRTT RRTefT RR 
'3TtRT ER; TTR^ER TTRTR, RfT T f[RTT RRleft TR^JR, ufT ^fTRTT TTRTR ^RRRRTR, Rft ^fTRTT ffeRT, Rf RFf RRTR, R?T ^fTRTT 
RnRTRR, RRRR 441 j )^H RRTefr 3fR RRTeft 3fR STJRRTR I 

(3) TJRrfcTR^ - RRR RR—II: 200 3TRT 
RTR—RT: 100 3TRT 

RT. TJRTfcTR^R TTRT^R (^JTHTR 3fR ^RR?tR): 

■^RrfrTR?TR TPRTf^R ^R, $ R)L|Rd cpf RfRR, ^JTkR 3fR ^RR^tR RRTfeTRt ^ Rifl'd, ‘RtR^R, R^tTl^R, ^JTkR 

R?T R^TfrT 3fR ^TTRR RdeH ^R^fTR TT»TRR R? tjret4, cHI^R 3fR Hl^wH TOflRTTR, #R $ SRfTR, RRt ^ 

^JTkR RTTRfrT R^t 3TRETTTRT, RgTR TTETRTTTR, RUTH RtHdlSTT $ RTRRRT RRRT, REHdl RR RfEftTR, RT^TTTTRTfT $ Rifl'd, 
qs^T RR gTRT ^RR5tR ^R, T3RRR, RTSTTsfT RdeH, ^RRR^R TTTR, ^RR^R ReT 3fR ^R E^ RTcRR E^ RtRR, ^RR^R EfRur 
^R TSTTRR eR TTRRRT, ^RE^RcfTTR eR TTRRdT 3fR 3TTTR, ^ReRr TTRTERRT 3fR £r R ?TTRR TTRET, RTRR eR ^EfTT^RT 
^RERR RRHRiRI EfTT RRRR, RRhRTRI $ f^RFT RREfrf R RtTTTRET, RRrR $ TTRET, ^eRr R-STTRT, R-STTcR eR RtR%T 

RTr 4 RT^ RRRT (RTRT TTTTRR, ^tRefTEfTTR ^frTRTTT, cbldidRcbl ), ^RR^R TRf^TRT, R^T EpflEfTTR, RftTRTfeRT #7 f^TRT 

^RR5tR EfTRT, RR^RR^lR RRTR I ^JTRR 3ftT ^RR^R RHRRRf $ Rl^ld 'JjfRR^R TT^STRf $ EfTTPT R5t RtRTRT, ^JTRR 3fR 
^RR^R sffRTRf R R[TTRR, -gRT^ ^RR^R TT^SRT 3ftT ^RR^tR tf^REfS TT^STR, "RreM TT4aRT, ^TRR 3fR ^RR^ RTRT 
R^R^H, STT^RfTRTTRR^TkR 3TTETTT, STdTt^R ^JTkR RTT^RTT, ^RR^R $ f^TR 3TT^3fT3TTTR^ TTRTlRR | 3^T f^TSTTRTcT 

RR'hRTRI EfTT RcHIIR, Pl4dH R RHRkldl, ^iRlR^R STERRRRf E^ R[R ■JjgRR^RR TT4sWr EfTT ST^TRRt, ^RfTjf TWT, 
RRfRTTjfrR 3TERRR 3ffRT%, SIRhRrI E^ RRTR 3^T MRR, STTTRfrTRT R5t HRtRhI I 

TR. ^f4gEfT 3ftT ^fR^R^feRT RRTfeTRf:- 

RgTRf E^ f4^R EJRET4 3ftT RRE^ RTRR, RErIrt RsTT Rs 44 R?t STREfTTRT 3TlT RRRdTR, RRrTTT^TR5t 3fR 
f^R RT ?TTEp RRTR, ’jRr^cT RRTR sflT ^^llPlcb RRTR, ^t.Tft. TSTlRTvRdl RRTcft, RlfeTEfT f^TRR, RT^rfrfEfT f4^cT STREfr 
3TRETTTRT, ^Ef^Rg TTRlRTR, RRTfeTRf EfTT RRRTsT RTRTT^feTR, TTRTRtdT R)EJ,dEcfP|, RTRfT. RRTefT RTRfr.TT4aRRf EfTT ST^RRlR, 
PTRcTSTETctt RTT RRRR,TR#R afrr ^R^Rg TTRTERRT, RTRR ^Rf EfTT TTRR 3fk RTEfrft, 3TT^fT, R|v4ff4fcH41, RfrTRTR RTERff RRTR 
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3fR fefed ddd?, 3Tfefe dd 3TgEfFd Rh call'd, fefed dfeTR (dRRR »1?^) fe fcR 3TTfefe ^T^aWf dd 3Rjdfed, 
ffejdfeddfed dRTffeTT/3TRgffe?/fefefe feRjjffep ddlfcHfe, R^dlRd 3fR Efefed W dRlfeldT, Hdd4cH ERfedRR, ffegd 
^Epfed ERdTEddT 3fR dfe ERfedRR, EfedT dRR-Rffefe, fei4dfe Rdfe 3RpTTd, 4dd Efe dddfe 3fR 3RRRT EREfe, 

dKdRd? 3fk ddcd Pitied? fe?d fedTEddT fe Rdcgjid ffefeR fdd dRTffefe, fed feR dRlfe, EJRddRlfe, delfed-ddR 
dRTfe-STEfdTERcJT (Mm) dRTfe, Wdfedfe 3fR 4fedRd? dRTfe, ddfe fed ffefefe, ddfef feldRTferfe, ?ddd 
dRTferfe, fed 3RTdfefe dd Pl4dd, '^cTef fed RTdR (fefe3TR) fe ffefed kldfefeled dd EJddd 3ffe EJREfe 
ERTEFTRdfeRdLddTfe dTdT 3fR 3]jd4 ) 1 ff dft fer dRTffedf 3fR Pl4dd I 

d. ?fefe fedTEddfe- 

fedfe dRTffedf fe feffef? ffefed, d?fed fe Rdc^ld, dfeR fe fferdddTdfe 3ffc 5RTR ERdddlRdfe R¥I '’fed 
ffeTTd fe ddTR dfdR, ^dfeil d?fffe, ^fed 3TdfedR fe T^RTT^Tq?T, ffeffecH Rddffel, fetfed EfesrR: d|TdEff 3TffeffedT 

ddd ddd d^fe fe Rifl'd, EgRR, dTdT Pl4dd, dREffed ffefed, feffefe, dTdT fefeffed, EgRR, dddd3Tf dfed, dTdT Pl4dH, 
4fefe dRTfe fe feffed? feldfe, feffed fefeiilfe I dfedl dddR fe ffefe E3ER 3TfeTTd fe?d (dd3TRTRT) fe Rl^ld I 

d. fed ffe fefffefe ( fer cHTRi'JI fe Rlfed): 

fed Rlffel fe EfedTd, fefd fed fefTffeEfe Efe feffed? 3TddRRT, fefdffed fferffedT, dTRTdTd ffR TRddT fe feT, Egad 
RRdT, dRddR, ERR dffelRd?dT ffedTR, ERR ERdffe, fe=R ERR ERdffe, dT^f dd4d Rdfer, SiNKfld dR#?dfef ddfel, 

STRpfeRT 3fR dR^ dfe dRUT, Rifl'd, RWRRffedT, feldTeRf dfedT 3fe feRfef T^frffefe effRT $ fe4dd, Rd fe eTFT, 
dfeRRRP 3fe Egsd dfrRTETR dFT, dTfedfef 3fe ^fedldfe RTRT, SRRdftfed d4t#d 3fR 5RTR eflRT, dTd eTTRT, RdTTdd 
Rtfed, Rdd5 ddT 3fR ddT fe4dd, 4dcHMI dTdT dd v!mR^I| 41 3fR RdRdfefefe, ddd dRddT dd feEffcR, ddcTcfef 

dd dfdET 3fR HmRh u I, ifet dd ftwi, dTd#fd^d d ^ef efffed dd Rjdd'ld, '^dTR dfefefT Edfedd d REnfefd? M¥T 

dFT R: 100 3fe 

(d?) dddfedl 3fk STTdfed? drffefe 3fk ddTsff RRtfe T^f ef«RT : 

dddRJ d dd? d^f^fd ddfdd fedfe, d^f^fe feRf, dd^-dfed? JRTTd, dTd^feRT fefeRfd 3fe Slfed ddddjaff E^ 
ddd^d, dTd^Rd E^ URlf ERR E^ feR MK^Rcb ^EfR, dTddd dddd dRERTT 3fe ddddlfed? fedd, RlddR ^dT3lf d5t 
dfefe, w 1RT afk E^ E^ E^dfefd ^fr % ETREfRf tEf? 3fe ^rte£ ddTd, dddR Rd^Rd^^l, ^eld-^H feRf STJEdd dTfedfef 

^Efdfef STJEdd, dRTRffed? fedd ddfef, ^fed, d^fefR?? dRfdrffef? ddddjsff $ ddd EfedgT, fed-dfed E^ Rl^ld 
ddd fedd, ddd: fedd 3fR Rdyc44d d’^dd, snfedfed d 4t 'H^'HdET, 3dfed7R dfed EJRRRRTT EJEddRT, dd 
EdfedRR, 3TJdTdd?t $ dW 3fe dRrfeff Rdfe | dTEfRf ejuj, R|Rd>cH RREfe, ^[Efdfd djaddTfe ddTR $ dffefd? RR, fe^Rd 
dd ddfd EfRcT ^d ftRdef dfdddT dd REZRRf, TRfedd dd dfed d^fe ^d d[§d dfdddT Efd REZRRf 3] jHld<d dRlfe-fedd 
3fTd 3ijdy<td fed ddfed Efddf d^t df?fe REFER REfi ^Efd^t fed ^ 3TfeffedT, EJddf err dd dRTRRTT, efRdR 3RRTdR, d-sfefed 
3RRTR ffed-fedd dfeET, -Rdd-fedl^dT dRTffed, ^eldriH ffed SRjdTd-dRdd, Efe-RREf?, dRTlfedd? fefefe, Edfedfef 
EpFdfef STJdTd dfe Efd dTfedRR, dffefed ERd^fedR ^fed fedfe, dT^dd ddsjd fefedd Efefefed dTdT 3] jHIddi fedlfesR 
dfefeRdfefr fe Rifl'd, fefed fe^fe, STJdTd 3TErfedR, fedTfe3R dfefeTfedd, 3TT^dddd fedd, R^:^fed ffefefed, ^ddfef 
aid ddTd, 3TJdfed I 

(^d) drffefed 3fTd ddd feffefe: 

feffed drffefed RREfe: 3TTEFdd, dEfdEd, 3d4R fecRR, ffed 3fR 4fefe, dfefed ^Rdf, sfeET-srgddEJdd 'dRT' 
dd^RT, dd fed fefeef, fedREgd dTdRd,Efefefed ETef Efe dffe, ^Fdfe3nd-^Fdfe3nd dTdTEddT Efd ERFdEd, dTfedfef Effe 
3TTfeRERfd dRT 3TTEFR dTdTddT, SilfeRdd, R^dfd dTddRT, fedf dfdddT Efd ddTR, dd?R-ddd feeT fefeeT ?dTEfe tERTT 3fk 
dffdfe, ddfef dfefgT, ddRT feed, dTdT fe 3TddRR fe dlfeld> fedR 3fk EJdfe ddd fedd, afed fd dTdT dd EJdfe ddd 
feddd ddddj dfeffedT, dfeffedT fef, fefed ^jfeeRF dRT Efefe dffefedTd; EpEJd Effe Efd dfeddR; dTRfed? Efdd (ddTd§, 
4fedTd, ffefed, feddTd); ffed dRT dddT 3RTT^dffc, Sil^feRdd, ffefeddT; E^R-dTd-feffefedT dd^RT; fe,fe dd fe 
dRdfedfeddT dRT Efdd dfeffedT3Tf fe ReJeH fefefe fe ERdfed, EfdddR 3fdEsffedT3ft d RRaTR ddcTT; ERTdaT dfg dfe 
fefTR I 

Wfe Efd dRdfe dRT 3TEddR-Rd fedT; ffefed feddR dRTfe, 3TTEfdfed er^ ; ffeddR fefe fe feddTR fe dfefe; 
ddd-fe ffefed, dfefed dRT 5RTRR s?e)d£H dRd?RdfeT; fed Efd fed ffefed, ^'d^feed dRT 3feE|cbfedri^ ; fefed Efd 

r4r ejr, RRirt dfe, fefe ffefed; ^Efddd, RTd, fed dRT fed Efd Ejdddd; ddTddrdddd fe dEd; fedRR ddTd, EfefedRTd 
ETfddTd dRT dfed; E3^d dTd ddTddrdEFdd fe dfe d dTRffeFT fedR I 

d ffegd ^gddfed ffefed: 

^ferfeEfefedER: fed fe ffedd dRT EJdfe dfed, Rdfed dRT ^3TREjRF dfedRR, fefdT TJRT ddddfe, feddfeddTffeRT, 
dTfed-ERTdfe ffedd, dfefeR Efd ddd, ffe^d ^dd5td fedT, E|fe 3TTEFdR dRT fefed 3TT^EfefeffeF feffedT d fefEdtR Efd 
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^ 33 Rq R? RR R RRq Ref, 31 tRr qRT Rzf 33 STW, Rq LiRdrHzNdl, ^gR anzRq R fR^d^cRi| qqR, 
aqRdlcHR cfan rRrx ufclRhq cTSTT 3 Wc|cH SpftzFqur, MjvjHcH zr fRqq, ? 3 qRq, 3 J 3 fqfcf qaq RdeM, kHROI 3 

4 p W, ^cKHcjei qRldqui if qRzqq oRdrlH^Mdl, Rd^l eTT^T cTSTT q ?3 HlRd^R Req qsq qq 33 T R^d^lcRd 
Rq R qqiRq zrR cf 5 t qfRzR, qfMrq qrfRfq, ft’pf qaq qfR-Rq qqqiaR q fRfRqR i 

q. WWfTcT dl'RlcR: 

zgqq z£ fRqq, wi afqRq oRfRleidi, Raqqi 3 iicbcH, zR^tq qq qfR, Rr-fRzRq fRqq, RzfRqR R qRqqT qaq 
qg^ zff zRq z£ Rq, zf 73 R Plcbid qfRR, qqqT Rqq zr qq, fR qqqT RO qaq WMef oRdrld 3 TzRR RfW, 
eilllRldd qaq ftfRqqq zfl ^R|c|iq qaq qfR zr qRfzRRi, gaiRqq zr RfRq qaq zRRfRzfrq zr qRzqfq, qqcTT, 
oRcIrld^Mdl qaq qRgRT fRqq, q?Rq PlRqiR, RTZfRfZf? qfR, qR Rfqq qaq qTqpq aRTR, qR^qT zr fRRq Rf^TcT, 
rR^ 3 r zr iiRcirH qiRsr qzg qRr fR§nq qsq w qqR dqddi i 

( 4 ) gRRRzR - qqq qq-m% 200 afR 
qiq-R:ioo afR 

r. RfeRtRfRR qqRq/gfRqiq hmRh u i Rq; anqzftR gqlfRcRd qRsm: 

RfeqfqfRqT R Rifl'd, RfRRfqfRqT zff aRq RtR zR qfRqqR, gfRRf, qzaRf qaq zqfRqf zR RfRqfqfRqT, qq, 
sqqzfRRUT Rq, Rf-qq zRzjqq, qqqqiqq Rt 33 , qqq Rrr RRrRUx ^qRfzq qzm (qzqq/aqqqq qqfq) Rq; 
RfRRlRfRR TjRsRT.zqgq qRfq qRRf Rg RfRqtRfRR gRgRT, ei^RPldq fRl 3 zRfRqq qaq qgfq-gfRqf, qqiqj qrqT Rrr 
RTZ f^RRRt qsq ■’JZRT Rrr q Rzqqq, qzffzRufrq qqrq, cHlRl J l qRTefT, RfeMRzp RqfzfRf qzRffzp ^zfR RlzRd 
zq^SRT, R^gWr ZR sqqRqq, #R, %3T qRRqq, 33T3 qq RzrR 3 5RTTRr, ^cj^lPlcb HHRjd u l q qqtq, HMRh1 zr R^qq, 
dldMId RRqqisff ZR h^H, 3 zRr ^q | 

RgR ^"iRlcR: 

qgRTFR 3 fR qgq, qqRRff 3 fR qgRTFRf zR qzqRr, qc| u ldl, dlMOH 3 fR qgq rr zR qtHdl Rgq-qqr 
^Rznafr ZR qRqq: qT^Rzp •jjRr, qgq qq zr RqiqRf, qddei q?RR, 3RR, qqRf 3^3 RclcRq ^Rq #R tRfqf q 
qfe 3fR zrR qRTsff zR qqRr / lh^sR 3{ZRnqq afR RRRqqq, qRfq RfRqf zR qqqT afR 3{qq3 q ^T^RzRzrq 

•^^qrRzR qRsRT Rr R^rrut, Tjqqzr afR ^zfzRq qRgRT, r^tr zM rRsrt qqrq f%q qq qq RrRrq zRfq afR qqRr, 

^T 3 i qq^ui afR qRqq qftqfT, ^T 3 T zr ^tr afR zztrsrt i qg^r fzfzRq Rqqf^qf, qgq qq qqq, aiRq qRzfqqqi 
’’^jqzRq qqqqR afR Rfeq qgq qq, RRq? RjqfRzp fcRfqfrr, qjR qq Reft, qg^r fW, zrfRq, 
RM^tzu zrfRq, qqq qi€t, gzRr qqR q^SRT, qqrf qiq, RqR, gq?, qnzfR, RqRfeq, qqqfiq / qjq qi^Rq 
qqiq, rtzrr q^zfRuy afR cziiteMi i zusRi^f, ?zR qq# 3 q, zusiRf^zn q^, qgq qq hmRh u i, qgq qq #qfefq, qqzuRq 
afR zRRq, qtqRzjqq RgfR afR RRrh qtz^qq r^Rt I 

q. gqrfr[zR Rrqq qtqRfq: 

RhhcH zfr RRrq RRq, #rfRq RqfRq, qfcHiiiRqi qqR, ^Rd^ R^qT afR arqRfR ritriRti ^Rqq ^rtrR 
afR RRq^f ajfqt afR ?Rq zr qqqrRR qzfqqq qR[q fM, zRg ^TqRf4 afR zjq, qq3T zRg ^fqRqf | rzr qR^q, 
^e 3 T RZRRf, zjRf 3 ziRr zr 4 | 

feqfrqq ftRq? Rn^id, f^qqRi z£ qz^R, ijRrq affqq afR gqqzRff afR % gqqqf% ftqqR aqqiq afR Rq 
Rqrfq RrsR qf qrq, tq Rq afR qR Rq ftqsR, qqqfRR z£ qi^jR qzRr i ^qqr afR zpzRq qiqf%rqf z^ Rr 
Rhhch q dcild'D, ^#q q^Rite qqzfZRi, Piqd^di, ^R^feq zr gqrfzRT, qqq ^qqr jiqqfRqqq, ^Rff qsq qzRq? zR 
zqq zfqqj, sqfR argqiq qR RhhcH q ^qq, wRtr z^ qq i[ fRqWtq qqfr(aRq) Rqq qqz^ Rqqq z^ qq q 
qa^r I 


q. qzRt afR zRarRqq agqRq: 

^3 3T^r ZR Tjq 3TqqT3RT, ^cRRRf^R^R 3qzf^q, qqR-aqqfR qqff R aqqRr 3fqq zjRqqiRT eff, "Rri 

qf, RcR^f^R^r Rqf afR c|idN^ u i q qaq gqiq angzRr z^ 3qq ?qzR q3qq ftRfT, qffqfqiRiR qqicR qzq, qqzjqqzRff 
afR qRRqr, qqqq znqq zRqrfRq, g3 3T^f rT3rt 4, RqR3 riiPhi, RrqfRqzRqq afR fRqzRqq Rq, qq3 
Rqfqjqq, R^Rzrt afR ci^RcH fRqafTRqf zR qqq, zRRr, qRqq tRR zqiqqr afR gRqiRfR agqRq, 

qrfefR RfqfqiqR, RRqR3 ^3 3fRRr, zf| zRzfgq qRqq, qRq qRqq, qiqzRzqr ^3 3fRqq, qlfcHcb ^Rq qfqfRq afR 
gRqifRR argqRqff R fRq zznqqi i qlRfcHHR zgqqi qnuRr (zRanRqq) zr qRqq, 3afTfRR 3T3T aiciqRddi, ■gqq afR qfq 
zfqqT, 3-siTfRR RT3T fRqRqq I 
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RTR 73": 100 3TET 

ET) RETT 3ETESR ErfcEfr: EETsf E^t ffFEEcHI:?E afR RETEST ETTERT: ftf^FR (sFEEd JFETfeTET, EEET yET, fsFEEcH ETTEHI 

RrEfTE Eft f^rarq, reet ^ ^fRettr, e4Phi rsr ^re^tr ^r#rr Ry?FTEEEE, rIet ETcraff ee Rh^i'ci, 

yETcEF RSR 3Et T» EtETt Eft REfPT yMRI, RRlR RW ^ET^ Rl^ld, yTEEE, ETET ^TT RSR ^tRf^R 
RET ETcEFRT E5 R7E tTETRT M, ETtEtERT ETERTR 3ftT STyTEtR, RTR dlMER EJET ETcEFcE Ef eR R EltfjRF 
ftETTI 

7E) clETT EEToft: REifR RHFeftRFEfRTE RSR 3TTR€Rf ERMflRlky R RSR fr R WR ETEE I fREERE RSR ETT EcRtE 
FRTfeRf R ET eRtEFEE I ERlt eTETT Nd-YAG RETT, C02 eTETT, RTE elETT sff^vrFR Rer, SRfETcEF clETT | 

R) Rer E/fM RTRR: ETyfcEF RTEETTE Ef RfR RRiy #T ETERTR R^JR ETcT ftRE TfE ETET RRKH-H-H (FWHM) 
cbfeivjR ETERTE RFTcR ETeRtR ET^E EEFEE cp RRR RERR, cTFftREIEEcT cTSTT £TEEf RTR, EETEftETcT RjrRtEEf 
Ef fcTR IBCD ^RR 3ftT EffM E-SEPTET Ref I yEEET ERER Q-f^R RETEf R RTR cHlRRl, REE RTR RTfMfeR 
EcTTE E^ fcTR REETERTR 3ftT Ret R RTEefEF Q-ReRfI 3ftT RtE e]|Rh J l Eft faRETT I sfffeFR EEyTT ^EEyEET, 
ET^EE yEERT I 

R) s?elE£lPlE RE flETTEEfET: 

STEfRTeTR feETEERR (ETEtEET, ETEREET, £lRHEEEf, EfteE EREET f^RFRRT, ETETTcffE R RETEftE ETERTR flETTEEtET) 
%ETEET ETTERT, ffsETTEET yEERT, STEjfcT f^F#ET 3ftT 3FJPTRTR | 3RRf-^elR^lPlR ReTTEETET (ETtcR EtET, RtRT 
fe^RETf Rc#it) SiN^HcH RRfTRRR 3ftT EERf 3TJRR1R I feufkcH RRRftR 3fk 3TJRR1R (rf^RRR, RRRRTf, 
RRRferf 3fR RRTR RRR RT Rf^RR | |/D cTSTT D/A RRRcRf | RT^RTRRRR 3fk HI^RlR^cHT R%RR STTRRf RR 
f^RTRR RR ERRsRT I TTf^RTR TRR RRjM | Rtfe f^TRR, ^ftRf RT RcRTRT | RfRR RTRTRT f^f^R | ^%R 
?R)R^Rh'cF ST^ERTTRR pn-p cTSTT n-p-n ^I'RhTR^, RRfTRRRf cTSTT SilRlde^, 3TTR-RRT FETJEFT 3fR 
MOSFET; RiRkicH ^RgT^RRRT s|eTR STT^^Rr RRIr RR Rm, cfff^TR RRR 3fR 3TRST RRcR, RTRTRR 
cfffvjTRT Rf^RR, STRRR^ RfcR ReR, RT^RT RTRR^ RSR f^RffRcT RRSJRTT ^ RTRR | 

R) f^RfTRcT ^Rg#TR, RRR RRTfcTRt RRRR RRRR: 

f^TRcT Rf^RR, R. RRTefT 3fR RTtR RtMT^TR cfff^TR Rf^RR, RRTR cfff^TR Rf^R, RT^RRTRRR SilRh^RRT, 
RRRRcT REFER, f&FR f^TRR, ^R RI^RhcH RT RTff^TR RTRRTR I 3TTRRT TSTTRTcTRT cERfTR - RR RTTRTcTRT, 
RRTRfcTRT RTTRTcTRT 3TTR I ERR RRTefT, RHHcH RSR RTRT ERRR, RRITR RERT, RTRR f^RldPl'O RfcfcTTR TRR, 
^R TRR, RHHcH R RTRT ERRR, RRT R^fRT ^TT ^TRTf RRER ERTefT REER RERR ERTefT, REER RERR 
STTRccT t^JR, T^RTTRR 3Tff^R 3fR RcRefT%ER/Rc€tEcT RFTTR cTR%F, ^-T^ETR cTR%F 

R) RRRR %fReTR: 

eRT Elf^RcT R3Efcr€t ERT EFTETRR ?R RtSEfl^R W ’fTRRR RM^ETR, RRJ^Rrf 3fR RRRTff 3TRfERTcTRT 
RHc^IcI, ^rfsFFR eRTPiRTcR, "feRETR TTT R^R Efe RT^ETR, RffejR TF%RRE I RRR 3 TETTRcT RRR RTRR, ^RR ^R 
RRRRTR f% ETf^RcT ?R R RTRR, RTRtf^R SilRldeT 3TTR RR tftRR ^ 3TR ER ^RT f^FTFE I RTETR ?R R 
ET^ftTRcT, SilRfricH RJRR RTRRR, RR^R RRRRR ReRTRR, f^ER R^ETR 3TTET R^JFR RRRRR, RTRRTR RRR, 
ftER RTf^R RTEfcTR, ETT^R T^RRR, RTRR E^R^ETR RHRId 3fR 3 T 3 ERET, tftRERRT f^, RETR7METR, 

RT^R ^T^ETR RhRIcI 3fR RFff $ RfRRR RTcT, RRR RETR, ^f^TETR R^ Tl*TlRcHlRHcFcH RhRIcI, T#rRr RR 

ERReF Rlcdicl, t^RT ftTETRTT, ETMRcT ^R RT^ RETR7METR, SilR^RcH ET^RkRT ETeR RRRRkTJETR Rl^icl, f^ER 
THIReRcF"! RRR RdRc| fecF %fReRT, Rc^R RT^R 3fR feRTRT TE^RTRE I 

(2) TETTER %TTR EERER - I (3TRE#FF TETTER): 200 


TETTEReF STTRfcfcR:- 

3TFTEETTT u fr, RTfcEF ERf R EFJ^ RSR STTRcff ERfcT, ^elR^PlR RTRf^RRETR $ 3RETT EE EcRf ^ RiffRTTR, 
STT^ReF 3TT^£fTRE?r STTRcf ETrWr, RET, T ff, 3ftT RET RTEF $ EcRf ETTREE I ERE?T RTf^Ef^E STT^ET, RshPiO 

ERET, EERFRcffE, 3TTEf^EF RSR M I 3TTERR ftRR, ^RgTR ETFEcTT RSR t^R RtRERRRT I RET, tfT, 3fk RET 

TREF E? RcRf R?T ETFjj%R ERfcTEt 3ftT ?R^ ^TERf R STTEcff EEfcTET I ^E^EF ETElRTR, RTf^EF TRET, ETf^EF Ef#T, 
^EE?ET TRWf, Ek^RTE 3fk <^Sfci<F ‘yERTf, STTEEfr^RTE 3ETESR, RETETET R E^EcTR E^t ETTREE EEfcTET 3ffT ETTREE 
3REEff%RTR 3ERSR R tTETET TERER, RET REEF 3fft ^ REEF RcEf E? ETEE R RRcERRf dlRlEl' RyRT^R, tcTT^R, 
3REETT^R3REEfr 3FRT, ETEER TETETR $ yw4 RSR fpFET EfcTf^TET I 
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RnRRrnrRRR, RRRft 6 , 2016 (rtr 17, 1937) 


[’TFT 1-73^ 1 


-vl'HlilPlch R^T cTSTT RTRRRT:— 

SililPlcb R^T: 3TTRRR RRTR, f^jyy 3(^M f^m cfSTT RRR?t RffRTR I fsb'Wdl R STTRRf R7T ^RT RRRT, RffeR RTRlf, 
rM #JR 7T*TlRW u l cTSTT ?RRT SijRRHl, rM sNf RRT RSTT ^RTRl 3iyj,!TR) J l Rlddd, RTRTf, RRRf RSTT 5gcFTS#TRT, 3TTRRR 
ftRR, WR f^mi RTTTf R RTRI RRRTRTRTRTRT RR: c^TT RRRRT, wtef 3TT%R I RdWil #5 RH^Id, STTR^RT ail'RiricH 
RHc^ld, RT^ftRT^RTR, cfl^H^Tfrsnr RHc^ld, TRTRRfr Wf Rl STTftTRT 3Plto R^wf, #5 RRTR, Rt ^fR RRTR RSTT t^R 
MRP RRRR I SRfRTR R?t 3TRETRRT, 3RJRTR RTRTf, ST^RTR R^t RTRRRT I RR-M^RI U J R^ fcTR Rltf^RR RR?TRTRR | 

RTRTRTRTRT RR, RTRtRft R|R|R>1 R5T Rrfc RHc^ld, RTRRT RR RSTT firf^cT eTRR, erf^R RR 3TRR—STTR Rifl'd, 
RfifrttR RSTT RTefrttR cfrrtRRT, 7?TRR RRfRRTRRT, TRRfT R|R|R>1' RR 3TT^£fTRR?T RRRT, RrMT R73TTR, TRiRTcTR 
SiKHmRvR, c| J lfcbK RSTT 3TRJJ3TTRR R|PlR;l' if R^R#FTRTcZTRT I RT^RtRT RR I RTfrRRT RR I RR R^td R^t R 7 RRRTRRRT 
ftRTRRTRT, RTcTRT, 3Tst-RTcTRT RSTT RtRIcHR? R^#TRT | 

RrMT R|R|R>1 RR RIR:- 

RRRRRT, nRlRhillRcbdl RSTT TRlRfR: TWfRfR RRnff RRT RftiTT^RT RSTT RTRT - RRTRRTSTt RR RTRTTtR^RR' 
Rf#RT I oTt^RT RSTT ^ f^TRR RRTTRR RcHHR RTR^RfR RR 3rf5RafR Rfcrf^TRT I 3TRR#^TRT ftRRRTR R RTRTR?r RlP'lR?')’ 
RSTT RRRl RRTR RR RRTTRR RTJifcfR RTRRRT RSTT rr RRRfcp RhRd f^cR RHc£jid I RR^fR RTRRRTRTRT RIRir?')' R 
RRR^RR RR f^R'RRTRT R^ffa ^RR RSTT RR^RsTT S*R, RhRcH S*R R^RTTR^RTR RRRf, TjiRR RRff | RR teR Rr-RRIh I 
RTg-feRfe RTf^R I STR^RfR dlRlR^' R %RT RSR RT^ RR RRT RRRR RT^Slf R^ RRRRR 3TRR8R RR RR^ RRTR | SilRidcH 
RSTT RRRR xjRR?R RTRR, ^py ^ f^pr ^yny pgR RRTRRR^t ^RR^R RlM ^ RTR RR^ RRRRR I RTRR 7JRR, 

^Rdl^lfLlcb RTRR 31RR8RR, %^RRR?TR RRRRT ^ f^R RRR f^RTR, ^ RRRSfR-RTRTR^fRl WRRTR, 3RTRT 

TRRfdTR r4rRT I 

3Fef 5TR Rfrrf^RTR 

3Fef STR R^t 3TRRTRRT, RcHRH RRTeff RR Rn^id, RTR^R-eMt R^t 3TRRTRRT, SRRff R^t RRcT 5RRT, RTRfeTR RfRR I 
c^RT 3TRRTRRT, RRRTRRT RcHRH RSR ^TRR ^ 3RRf 5TR, RTFRRT 3TRR STR STRT^RTR RR7 RJRR7, RJRR7 ^ RRR | 

STR^RR RSR RrTRRT Rfrrf^RT 

f^R RcRTR RH^Id, RfR 3TRTR RRTR ^RTRTT Rfrrf^RT ^ RTRfeTR RR%RRR R^t 3TTRR ^elRgTR RTRRt, RTRRT RrTRTT 
fcfRR RRR RRfTRRR/RTfeeT RRRTRT3Tf RR RRTR, MRRT f^RR ^ STR^RR RSR mRcIcIh, RTRRRTRRRT f^RR I ^RTRRT ST^RTRR 
R?T RTTKTRT, RTFR f% RR ^RTRRT ftRR, %RTRRT RJRRT, RTTRTRR RcR? RRT STJRRRff ^ RgTRRT ftRR RTR, ■f%R3M#TRTR 
RRT RRRtRTRt%R Rfrrf^TRTR I 

rr^Rtrt rtRrrt RtRlRT: 

RRRtRfcRT ^ feTR 18 sfeTRjTTR RfRR RRT ?R# ST^RRTR, RT^cTTRTcRT, RTTRRT^^ RRT RRTR RTT^TeT RRR R^t R%RT I 
RT^-RSTT RT7JRR d"lR|cb RSR RTg RTRTRRRf R^ RTTRTRR RRWR I RT^-sfrcTf^R RTfeeTRT: RTRffRT eTRR, R>1 r1rT1H I 

RTRrR^R RRTTRR: 

^feRteR%gTR:- RTTRRT ^jwf, STR RfcTR^t, ^R-^TRR STR RTR RTRR, 3 t4 3TP|RRRT R|rW, RTRTR^R R75cRT—ffeT 
RTRTeT, R]RH^ ^RTR RTSeT, RRff %T RTReT, RTerf^RR RT5eT RRT STTfeRTeT RTReT I RTRtR^R RSTRrR, STR Rl^ld, RTRtr^R 
Rfrrf^RTR—f^TRTR, R3JRTR RRT RRR^RTR Rfrrf^RTR I R^ R^t RRRTRT RRT RRTRT RTRfeTR RTRRT, RRRpfT RTRT ^feRTepff 

RTf^TRrT RR f^FlW, ^f%Rt RRTTRR RRRRTRR RRRfTRT I R^iff RTRRSTTf^TRT R> R RTRTpTRT RRRfTRT, %T 

f^tRRRffRT^RTR #fRR, RTJRTfMtR RRT RTtRTR ^JeTRRRRRR—RfTRR ^ %RRT^R, RTT^rMrT effRT, RT^R RR ftRfRR, 
RTnSol^H RRRRRfRTTfeTR R$R f^R^RRf I 

RRT — RRRT d<R:— 

RT^T^R, STeRTcfr RRT RieRTcHI^H RRT RT^sff ^ RT^RT^R, RT^TR RTRTf, f^eTRR RSTT RRfRc^RRTRTR RRfrTRRy, 
RT^RRfRT STR^RR ^ Rl^ld, efrf^TRR RRT #^feTRR RR RRTTRR, RR^ f^RTRR 7RRRR RRT RTRtRReT RTRR, RfeRRRT RRT 
RfeRT I 


T ft — RRTRT R?R:— 

STTRrff RiRRRf $ ^ey Tf 13 pgyy 14 ^ ^yy ^ppypp^ 3TJRRR | i|1R|R>l' RRT RT^T^RRT, teTT^R, 

3ffRRTT^R RRT sfTRRflRftTR, RTRtRRcT RTRR, f^FlW, tJRr4, RRR RSTT R^t RTRRRT, #RRTT^R RSTT RcRToft ^ReT RtRt 

RT^T^RRTI RRRf^Rf RSTT RTefTRRTRR^^RT ^ f^FlW, R^TR4 RSTT RRRMt STJRRtR RSTT MefRTRRT 3^R MeTRTRRT ^ 
RTRRRTRTRT f^RTTR I 
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’TFT 1—71^ 1] 


RSTT RF TeTTRT R> cTc^ff RR 7TTRH 

?RrRRfF RFtRr^RFT t£ qRfTaR R 3#, 4^t RSTT 5^t cTc^ft cR RTRFR cJcFTT, dlfcR* WT, HlfccFF RcRcT, 
MTHluif^ch Wit, vSqiiRH 7R7, ^RI<FH R^FlR RFRi) RRTRR, RRR?T RR t|RtRr RtjteR | RF RTTRl RcR ^el<T^Pl<F 
cblRfHj/^H, STFFfFFT RaR, RiliidH 7RR Wife RSTT aildPl<F (3W) R Rfrrt, efstdlijR'H Rf 7pFRR RSTT 
IFFtRtR RuteR, RsHl^RR afR TlRlRHI^R Rl RpR RRRT, efstHRRR RR aTefRTR (3TRFT LiRdcfd fRR RPR) FlcNd RR7R 
ttTPT'F RSTT: K2Cr207, KMn04, K4[Fe(CN)6], K2[Ni(CN)4], H2PtCI6, Na2[Fe(CN)5NO], 

(3) TTHI4H 5RR RR - II (RfcFF 7RTRR) 200 3TR> 

RfcFF Rifl'd RR fR^Rf 3RR-8TT:- 

%f[R 3FR-8TT: %T RtRR, %T TFT RfcT Rl^id, RRTR cTSTT %T RTR, RfcT Rifl'd R %T RrTRT Rff ^FTfcT afR RFJlf 
TFT T-STRTcRR, ^Wh^H RfTRTRT afR RRRRTR WlT I ifRRRFf TFT R"fcT R)dT u l I RfcFF RFJTf RdT u l, 3fRTR Rff J| u HR', W 
#F RRRTRR afR 'TTRS-nl^cicH flcHtRlcflR, TSFlf cj? 3R<f|i||cfkM TFT Rifl'd afR %ff Rff RTeR RW tR ci J fl<£d STRRT Rff 
RHRT R ?RRT aFJRRtR I 

TRrf aFjaff TFT RdcHH afR dlTdRcF M 

RlRcH RlRcH WF afR TO gRR RST, RfR^ RlReH tR 37TRfcT, 3 FfM R)RcH afR P|tR u l tR RR, 

TTRcrf^TF M, RTTjFfcFF ci|c|^K Rf %TT TFT ftRcf, RRTR RRTFRWJTR cTSTT wkn kHlcFH, TFT ^ RTeTTRT rRtfRR afR 
^RRl JjURdl cfSFT, RddHIcHF 3FRSTT TFT 3tRRcR I RR ^ cjlcHIcH PlddlFl Rl RRsf R RddHIcHF PlddlF, TFTcT 3FRSTT 
TFT RtRR afR fecTTR ci^RdcH - ^RTF' tR f^FTcF I TTfacT cTFT 3TcR 3il u lR<F TfeT I 

sTF 3FR-8TT:- ^cff RTfcRT 7JR afR FFFT, TTcR cFTR afR RtHFIRh^I I 

RrT:- RRt 3FRSTT ^ ^ zRuff tR RsRcF Rrft, ^<fR cRRlRl tR 3RSTTRR, f^FR RbFicH RgfrT, w#TT 
'crtl^^vH', STTJTrfcRT RMr TFT RffT, RlcHT^^R, (shT-dcHl F cTcRr tR t^tF^TcF, TRRR RjqR<F!H, RRT RFFT ,feT^FT 
RRr ffstrtRRt, Rf^tt arjqTcr ctstt Rrrseff f ^Rft i 

^HTFfcRR:- 

CSWTFTfRR R ?tRt tR mR'FRI, vitHFlRlcR R tftR ctstt T3ttR fRRcF | RRar RfFT , TJWFfRR TFT 5TSFT cl 
fecfFT RFFTI rRft TffcRcff cl 3 T^tRitRr TRTTfeFTT I 3ildR<F T3Frf(^ cTSTT RFTersRft (ttr), R[R 3fR R Rr ttret, w , 
q, u AU 3fR AH cTSTT tR 3TRtRsfRt q FferRfRF FRRsrfM RFFF grfR 5RTR ^llRlcH t, ^ Rr ^RrR rstt 
S i^wbHRil FHTfeFff tR rtjht | R|eT-STTPTFT Yjtrt afR RRFFRT cTFT | R^TFTfcFR $ FSFT RpFT TFT ar^TFTRT | 

vJ^HFlfcItR R RRr Rrft cR aijqqRl: 

<FHld TRT 3fR ^rqRt RTSTcF, RrTT tRfrr (tR) afR #tRR5R RTFRR (ttr), fTRn - RtRf5tt rRrtth, 
^TFTfcR^ THI^Tdl afR RRrT tR TRRTfRFcF I PFTTFtRrt TTFRcTT, TTMTcfFT q RyUcfld TTHTRtR TFT PFTTFtRrt W^T, W^TcF 
j i u ii<f 1 R TRjFTf tR TgrqfcT, Rt-rrRrr tft RcFtt tffrcF RfRcT i 

^TFTfcRff afR TFFRcTT: 

RRTT rfR R ttret F RWTfRF F^Hdl, T^FTfcRR 3FR-STT aFR f^RR RSTT cTFT R RR R RTR ^RR 
rRtTcFT 1 RrTT-^R rRffrjt I Riff tR sir WJTcF cTSTT aTWfTRT yRtF I RFRcTT R RW RfcRff qRRsrfcTRf, 3TFf 
RR^ tR fRR I TRRT RfcRff RFR RfR RfcTfchdl I RFRcTT fRpRTF RSTT RFRT fRTT ^TfcT RtR rRrcFT I K P , K c RSR Kx tR 
rRrPTR, RFR Rtf tR RRRTfRF cTSTT '3TTRTffRR' ■RfcTf^RTR, cfT ^TRRtr <FT RlRd I ^el<4$fl d 14d ReFFT R 3TTRR tR 
RfcrRRr rsf fRiRR ^Rf i ^RR-gRTFcr Rrffrr Rrr i 

3FeT 5TR RSTT RFTTRTF:- 

sfR rrt arrff tR an^RFF 3 trrtr 4T, anRRrRR Rfrr, Rfttrtf RRicfr tft Rt^tr, rttRr afR ftfjRft 3trrrrt, 
RfcFSR aTRRRRaff T^ RTST Rf^RT 3TRRRRT, 3T^TRlR RFTTR I aFeff R STF# tR STRRTR, FTcRr ftcRFTf R R^FTR RfRR TFT 
3FJ5TRH aTTRTfFFRJT R-RFF, FTeT R 3TTRR RRTTR, RfFTT, RfcRFFT fteTRR afR RRtR tjutRRT RfcT#FF RirR q qRRRfTF 
5TRRT, eTRRf TFT £ 13^1 d R R-HH I 

tR f^R 3FTRRRf R RrrfT: 

RcHiH tR 'tftRTRRr 'Rtttrrt, RRFR TFT RrfT, crrsfRTR TFT RRaT aicFFFT, RRRRF RR RWRR RTR R)cHI4<Fl' R 
R7RSFTTRT R Rfe RSTT %RfrF R RlR I 
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■trcT zr rrto, toR} 6 , 2016 (tot 11, 1937) 


[’TFT 1-H^ 1 


RRTTRRt dcHlRlR] Rr TOTRR: 

RRRtoR R ZRT cTSTT 3RJRTTOT, 5fSR ZRT Zf fRRzf ZRT RcrfRroR R feR TR RTTOT cTSTT TR RTRzFTRR, ZRT 
RcrfRTO 7 RTTOTTcTR RtR fRTOR RcrfRTOT, RRRtoR zr ZRT fRrfro, TOT TOItRcT RRRzfT ^R, RTfRTOT zR TOR, 
RTfRTOT c|ft zjRRsifcT, RTfRTOT zr TOZRT TOT, TOTOffRTO RsTRTZfT zr CT’TRT 3TTR RcrfRro TR zR 3TRFff ?TfR krRl 
RTTOSTTRTO CT’TRT, RTTOcT fRlRcT TO RTZRTO TORSTT, wfclfRiil TR ZR Rifl'd, vSRto CTfelfth-MlR I 

3TfRRTOT RR RTcR RRTTTOT:- 

fRIRRlkd cf cRRTORk,TORTOTRT TO^RTTstR, RTOcRt TOT Rrjt STRlkTO STf^RTTsk, zfRR RTRzFTOT RTcR 
RRRlfTO, Rvr|lrT|i| TOTRR, RTTOcT, %cT RRft TOf RR RTTOcT RSTTfRzr, Rp zTfcTO RkTTO RTTfR ZT krofc, RkHTO, Ref 

R ztR if RrRto fRror i 

RgcT RRTTTOT: 

dlcH<TTO:-R]R|cR R-STRfzR RRlki WeRFclT TOT TOTOg ZTTcfZRTT, STTTOTf R RZfck fRr-STTTO ZR 3TTTOT TOcTOTO 3fR 
STTTOff kMlefcTT, TOTcT TR^TTO TO RTTOT TOT TOT TOJZfl TOcrzRZT | 3TTRTOTTO cT^RRR RTTOT.^fR-dTOcH Rl^id, dlcTOcd 
TORT ZR aijUilVl, cb'^ciekRcb dl^TOT kMref #n RR TOT fRTSTTTOT RTTOT ZR fRRFT, ^RzRRrTTTOT cRR|cR3Tf R 
TOTO, cblRlcbl yfcifRiilk!, :?TOTk cTSTT ^TOT TaR ^ l|Rc|cH, RlRlTO RkcfR R AH RR AS RTRzFTOT, TOTO cRR|cRLJ | 
TOf-R)R| cblii'/ 3el<lR -d, TOSTOTT RR ?R# fRrfTOT R Rifl'd I RTfTOT RlRl<W3Tf R TOR, TO RZRRT TOSTOTT I TOTRT 
^Rzpks cTSTT RcHiH R TjRZfcTT zr fRrRur, RRRRjffcR dl^TOT | TOeTTO TOTT MzfRT, ^elciel RRTFH ?TRf7 RkcT, 
TTTsrRrzfT, fecTlilcb cTSTT cblR|cb|R STTRR zr 5TTRR zr RRet I 

tRRT RRTFFT:- 

tRtt cb-^lH RHcgjid 3ftR ^Rzf^tRfZfT RkTgT zr?r ZRfqRfZfT RTRZTZTT I ZfST TTSTZFZfTRnT TJA^f RfsrtRR zpy Rn^ld I Rzpkfr 
cTSTT Rr RlRbRufl zfTSTt ITTRT vicclRld fWf zpT SRT | TtRiRIRi cTSTT RTgR^rf^T, ZjTTZTeft RZzR 3tR 7R I ^-RRTTZH z^ RpTH, 
TfTsjTT- ^TRZfR RfZFT, tM z£ R[ZF7eT RT^eRT Z^ fkT RSTZf^ 3TT^R€Rf RfZFT 3fR "R 7 ^ fmrf RfZFT, tM RRTTZfRfZfT 5#Rfi Zfl 
feHT JT^TM TJcq 77 ! zrztt sfTR ^RTZRT ZTFR, RrrRR^ I RSTtRTcT 3TZR-STTI T^T RtR^T TtRtRrttt 7 | t^tstT^ Rk^T zfr 

ttRtzR, H2-Br2 yRlRhi||R TT'RTTRfRf zr ^TR ^?Rf | 

ZFZTk 7 ! RRTFR 

cfR^-znR ^WTZfTcTT, tRRT ^RR^zp cTSTT Zfkr^T 5T 7 TTZT - % <sR 7 11^cH MRcbc^MI | T'Rm^c^h 3fR ^RlHcle^ I 
STRfRzTcT rRs-T, sRRfcT ^WcdTI tRRrfezpr TTWeTZfl |kfeR5TR cff^ 7 ! RTRTZT7RR: RTRRTTRR Z[^ TT^tRt, cTR 7 ! Rr^Tsff 

zR rRttRcT ?RRF7 RTfTTSTRT I ^RhR^IRH 3TtR ^Rh^cH^jI R gzfcT Zfkt R gRRfT I 

RzrzpRRzRzfr R RrRrzp RngRr ^ 3ijnR j i:- 

?RzpR kRfezp srjsff afR wrnjaff zR sR RcrR^fj kR Tskaff R RRft rRt zht ttt^t st^th ist^tr 

zR RstRt afk RRrt ttztrr R rRpR R stztRt zrt zR tszR, sttztRtzu rRrt zr zj^rt, r^RcRh sr^Rt zr rRrt, stRh 
^Rzrpt SPjRf zR ^RdlcHcb rRpRrzRR RRr rRr- Rfeef, ZTZH Rbr, rRrRT, rRrR R^TSTf zR RTSTRrzfz TjTRcfcdT, 
ZftlT efzrR ZR RrqfRTjT r ^nTR-STTRrzF RcRSTFr R TTRZT | R^4RHI u lRlch SPjRt zR zrRRzp rRpRrzRR: RTTETTRR RRRRfZfT 
STfRrckR R^ef, ZTZH Rr 7 !, RRR TTRZT | RfRf J lRlRlRr R RTTST RRcT ZRRRR R RTTST RRlR ^Mcdl afR ZRqRfZfi ritr 
rRrt i 

zj^R rRrt 

^RzrtRtzu RTZRRT: (a-o*, n-O*, 71-71* Ind n-7l*) TTTTTZT R RkazT R eTWTZRT zR TTTRRqRzfT RsTfRlf, 

R€kfRT7 TTTTTZT, RcHIdcb TTTTTZTT kRlR znRzRfRzfz Rfr z^ Rfr, -Rkf zRfRzjz ^ zRRrz R'Rjzr, 

WTTzRfRzfZ R'Rjzr zRRr ZRRRR I 3TR3TTR rRrT:- STFTfRrT zRkf R RTTERf, fzp RfZFf ZR ST^tRr | O-H, N-H, 

C-H, C-D, C=C, C=N, C=0 fRzTT3Tf zR zrR 3TTRcT, J j u Ncdl STtRcT zR JT^TtRcT zurR | 

Rr ik 3 tr zRzper:- 

zRRRzt zrcr, ttzrBSTTR RTfRzr zRRzfT, RRk ^ztzRzt STJzfK zr fRRcT, RTcjfeTcT cTSTT 3TRT^feTcT RRd, zRRzrt 
Rfr, RRr zR RRRrT/RRRRT srRRs ttstt zgjzRrRRs fRR z^RRsttr zrrcR sRr, zRzrRRfezn, •didR^cb, 
ztRrMR, RRfr ttzrr R RRR zR tttrrztRzh zszr fkfR, t#rsttRct RRk i 

(4) RRTRR TT^R-tT^ III: 200 Rzfl 
’TFT— R7 fRRWcZTZfl RRTTZR TO 100 Rzfl 

Rifl'd STTSTTRcT TTOTcTO STZrRRtzu RRTTTOf:- 

^zzrTOT fRzfT zr kRFT, RRTTRRT7 cTSTT 3TTZtR RT^cTR, ^cHdRcHdl, ^cTTSfTeTcTT ,TOTR Rk zrir 3TRFT MTOT 
nzRRTORT zR ^cTTSfrefcTT RR TOT zr TTTfZT RTR zr sroR TT’TTZT R TO TOR dl^RfcHR'H'H R-STRTZfT, dl^RfcHR-KH zR f%R 
ztto RcHzh, RRfr ttzrr R zrtr cTstt RRrrtr rtRzftot I 





’TFT I—7sRF 1] 


RTTF FF TTFFF, FRFTt 6, 2016 (RTF 17, 1937) 


165 


RKIeHF f^TW: 

RTTRRT RH^id, TR^lFTR RrfcT, RRERF> STTFTFf R mR u IIHI F^t RRRT I StMfT ^ R^T I RF RbTFcH 

RlFIR, STFSTFR RF RFF STFSTFR STFStFt cf5t RjfeFRR RF FSTTeFT I RWcfTF ReidH R STFSfFF FpRil RTTRRT klRR 
FGTRRF FT PR R THcF)d STTFpfRTF FT RR if R^pftPRTR Slk FT^PfSTkcT J cH I -Ml cKTl RF FT PR 3 RRbcH I 

H^HIFPR sfk PRIFplF f^RR FT fpTR RTjRf qq trir^ 

FRlf, FF F MR F>j4 FT PTFRET F^ RFF?TF\ FRT RJFf FF f^FFF, FTFT 3TRT sfft ReFR?T FT PER RFR, 
Na 2 C0 3 , NaOH, Na 2 0 2 , K 2 S 2 0 7 FT per ET^FTTFF PTETFFT RRTE (fTFFT ETpPfFT ftER) I 

STREET ftRePEF- 

PTTRTE ER, frcTFEf FT ftkRT EFR, STRTftFT faeTFE sfft RteTcT sfk REFT SET PTFE I ETSTpRE F f^cTTF RTEF> 
RFTsfl ftf^FF EFR cj? FT^RTE f^FTF STEF STR FT^RTE, ^FTcTRTE, EF FFR^TFpMfcFT FTf^RTE EFTdF)' FT EFR: 
SFcT-SR, FF ^fFef—3TTFF PETRE I ^ RFF sfR RFF RpM#^ FRT fWff F^ STE/RTE FT kRTcT, c%, ETE *RfTET, 
cblRldd, ^FIFTH FT^RTE FT FRT FT STE/RH FT f%FTF I 

STEF—SR FT^RTE:- 

F:?4141Pf f^FFTFR FT Rifl'd, P^4e R^TF _ 4tE RkTF-PFTE FRT ^RhFTH FTeft ^FfT^efF 4 pRF, 

Rf^-FFT-^FTFpf F?T ?F4^efF FF pT#EF FT feTR FF^T FT^RTE, ^tFTFpf F?T FF fRFc)h P?TET, FRfcT 3^1 <HTcR FF 
FEE I 

MfPTE FT^RTE- 

STTEFPfTFfr FT RFFTF, FF^M€t, FTEFM€t, STTEFPM F STT^sMtM 3 STEP I 

FT^TFFfr^t:- 

ET^PRTEEfr^ FT RTEFT I ?€tFTFP sfR 3TTEE prkf^FF :?elFe)RH I FRFF ^elFdl^ F FTFF feR RfRT ^elFdl^, 
FtFTF ^ SlRlRdd RFTRT ^ feR RfRT ^efFF^S I feff^FF FFF ^elFel^TH, RtRFS ^ STIFF R Rff^FF f^FFTf sfR 
FIFlFHRlRF ^elFel-d | Flip?dl $ ST^FFtF I ^RF sfR ReftR^F FF TftFT FT^pFFFfT^R FR PlFfRF I RfTFR sfR 
FT^TFFfr^t FT^TF -telpHHF RrFR Tlfrrf^FR, yRlRhill ^ RF^eF R-8RTR F^t FRFT, FT^TF FFS^, f^gSTR 
SI'RihRI^, fetcRR I tgRterf fPRT Rn^ld Ff^F FF RRR IFt^nff RT^F f^F^FTF I %rfr ft^fif 

st^ffTf I 

FF^TFFMf^R Flt^FTF: 

FTRRTFR FRFFT FfrRTf^FR, FRRPrRT FF wRrF, RRfTF R[fW R-8RTR, ^PfT R^FR, ^RhI^R 

FRTFRTT, ^IFeT STIFF ^ RTF FTRFTFR, Rf%R RFFcTT FRFT, F^FTFeT FF^FTF ReRTR , FRcRTF FTRf F^t 

sjFTfrT, 3RF FFRFFR RiRR FF FFTF, T#RTT ^ FTR^ Fkfld^R $ FT^FTF 3TTFR F7T FFT^R FR^ FTeT FRFT FFFF 
^Rterf FF FR^FTRT $ f^R ^#FTf, FTtRfF FRT FT^TF, fR RFT f^R^FpTF FTf^TF, FFtST 

f%F PrFFRT, PiaRTf FF FT^TF ^Rff^FfM, H|RfR sfR 1%—RTRFFT R^TFR, FTeT F^t FdVdl ^ RFFWTFT 

ST^FFtF, RFF^TF R ^P^rf^TFR sfR ^RfrftTR, ^ffFT sfR f^TFT FF PlFR, ^Ff- ^F fM^^FR FRRRF Hg 2+ sfk |g + RFT 
7TTFFRF $ RTF FTf^TF I 

f^RF F?T Rl^eliJIRl F?t f^Rr: 

F^elillRl ^ ip RHFIcI 3fR F^HfRR I FFeTR FTprFTTTR^T sfk FT^FT FRT FTT^FFTTF5t FF RFRT, FTs? FTFRRR 

RhRTcif R^eliiiRl (h p lc ) sfk trt RhRtcif ftPifFr^t, (g lc ) r Rh^m i sttff fMrf shlAeliimPi i 

^cfr-f^TFeT RTFFRfM:- 

^cj^f^TFR RTFFtFtFPfTFT ip Rlc^id I cW^-^TSR FF PfFR F RRF?T TflFR I ^TF^IFRF FFTRTFFTFtFT 
ifrfeFT Pf#RF RhRfH 3FF fM RTFT FtPrH F fe^FFT 

FefR RtFT^F^ sfR RFtRiFT RFTTTRfF RTF^Pf^t: 

FRTFfF RTFgT FFTR STFFTTRF RTFgT I FRF RtFT^F^ $ FrfeTFT RlTgTcT F FRFFFFTI FefR RTFPfTF^ $ 
STJFrfm I TRRR ^ RtfeTFT Rl^ld F fRFkFFT I RRTT ^ cfTF ftRpF FTF-FRR R R RR, "^T FfT R R RTT sfk F?T 

RFFRTRT I ftfFeT #F RRRT RSTT FFR #TR RRTT I tefT ^aTtF #T (HCL) sfR ^elF^F f^RFTFf #T (EDL) I RRTT R 

FFTR FT^ ftRFF RFFF $ f^FFFT^ | ftRPF RFFF F^t ^FR^RT -^FR ^FR^RrfT, TIRlFplF ^FR#W, RlF^cH 

^FR^RT SfR RRR R tFFTTFF ^FR | F|4 Pf RcHIFF I HldlcHF RFFffFT-#cfRR?TR Ft 4 f4Rr sfR RTRFT SlRlRFd 
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dcb^cb I wft 3fR 0RRT cf> fcFJ fcRk RR | gWT0 3fR Hldk90 f4kR0 cf> STgnkFT I nwkkf 3(0000 

kt 9KAlR0 fkk?00 5FRTT 3fk 0^0 RRFkf I 

R0ck u l k) FW-t f4fk 

9Rdd TjcRT— RRFkf f4fR kFFgkkPft, Rk<«M afk 00T—^ 0oJ3rRRRT f4fR sTFTT f4R( 

04)000, fkTScff 0T0 3TTTR, 3Tg00(0 I 0 ( RrH RTRT 4RRT, g0(0T0 00 HldldH0 0100 I 

^•gR'cRel) 09 e^S 0(00 FPF^tT0t t ff: 

9R0c^MI 3(k RHc^ld, kHIvrHI 0R0kf, 4RFilRH0 00 0( vi 9 4l J I, R0eR-R007 00(R), 3(T00 k(T, 00gT0ief 
00 RRc 00, 0(00(0/0(0 3T000T fkkfST f4Rp0 5T0R kt $ d^kOki-k)cf^tWtR|0 3fk 00 T^tWtfifcT g00RR0, 

000R0 ctstt 301R0 g00k0 3(300)0 I 

TgkfR, 3RR0) 0( kfRengR) 0 ( Rr4)90 

TgRRf 0 3RR0rf 00 Mff -(i) CaC0 3 , MgC0 3 00 0)cHl0:?e 0 (ii) 4(00^0 0 Fe 2 0 3 ,Al 2 0 3 3fk Ti0 2 (iii) 
3fR ^FRtcJTTRF 0 MnO 0§0 Mn0 2 0T 3Tg00 I 

en^ cf R[0 engsff 00 Mff - (i) M 0 Cu cTSTT Zn (ii) #3T 0 Cu, Zn, Fe, Mn,Al cTSTT Ni (iii) RRTcT 0 Cr, 
Mn, Ni 3(k P cTSTT (iv) 0(^0 tRr 0 Pb, Sb, Sn. 

ngrfeRFT sfk tRrfcFR 00ll4)' 00 Mw: 

9Rd0 000 00 ^rgrfeFR 00(0(0 I RRfR00 00T0f k) R)R|fce g000 00 R^bpR 0(00? eRfaTR, 

Rrg, 0R kerkR, 001^ 00R0, 4 k rt? 0 i 000 Rrak0, 00RM0R0 gwm (Rkg g ni n) k kepRcn, 

ngrfeRR 0 kg faerkR 

RR cTSTT kbF 00 f^RkFC-^, 0000, 0gkf 00 00000, 0R 4kkM0R 0(0 RRrMr sfk 3(4)0 Mfl 

0T0—70 (0l4Pl0 TTTRFT):100 3(0 

H"lRH0 0l4Pl0 77000: 

ggf>ec| 00(0, 3(g0T0 CTSTT 3(g0(0 FRfT I glH)(clR0 3fR ^1 RhR 0 4(g4Rb J l, 3fR ^0ef(3]l0l^cPH, 

0Hl0^INH 3fR RfkFcRT (wgFT R( nRlRbi|IR0dl) I ^cklNH cTaTT ^cH0I^FT, 0T TRcRf RT TTWrfkF 

5fRlRbi|kH0dl, (JckNH k) ^0d gsR tckRRFFT 0T TRFTcFf I TkeRF k) RRRT f4RPft, ^c4s^lHRfeiRh 0^?R 
nfrrfknR 3fk 9 Ic41h'(i^Ri^h nfrrfkm (qfkmn n kcmr) i trRrjt k) rrrt kRmf, srftt, 3fF 

nFFIRTT 0T 5rfrR8TT0T nfrrfknR I 

3iMTd'l4eiRH0 0R|\3gn: 

Ri j hR R nksrr - RrRt sfR yRiRbiiR, 014 R 0 trRrjt n fRnpi ^ n^ferr 0T 3i-gwkl ji Hi^^wHenRF 
0i4Pi0 4 ^ 10 , RMfe0 mggr 41 Ri 0 f4RF( R-erRmt k sfdkr 0 R 1 nkkfkn n^(4W k Rkm kt f4kRft,nkn 
jtsfffft k) twf k) f4kr, R0Rf fkk^R, ilRdcPH RsnkRTgn kkn, ■RTerfkF, R41d0 nen ddld0 kRr 0 t , 4n, 
(R14R0 rRrt k trRrjt k) f4Rr, RktfkF sfR RMfkb k) 4kRn411 #wr nfrrfknR, ^RRf ^RfkrRpR 
eRFTt k krkfkb 3ij9dl J l I 

4tfkfT 3fF ifrfr[0 gF: 

dlelNH efRg Rifl'd: gl^Rlgl^wl^H k) SRerrFT, 3(gnK (gl^9'(0^kH T#R) sp3, sp2, sp, C-C, C-N RSTT C-O 
nFTkr kt nfkgn k 3iif4ecHF4d 1 g u gf4-eci jrr, n^g 4RTTgk?FT kk nn^g keRTgkf4fkk, Rterfkn jrr, 3fgnm 01 
Rkfk0 R#f40| RT 3Tt Ric^ld: ^ 3rrksT RSn Rnrf RR (i) Rfrfk0 9lf4ecH JFTTefl (ii) 'HI^RbRH0 9)(4ecH 

JTRTkr (iii) ^ggef nRTefl I 0Rfe gldiJIH, r)4RRh41 cTSTT 0T g00ei 0T kPR I krfrT0 gR: efRg gR efRg 

0(0 , tRert sfk 0fkn k n 0^ fekkr, n^g rfrt, mp/bp 00 nkkikf 4n 1 kl 301 sfk 0^00 

k) 30( | 


WR sfk k4Ric( nfrrfknk: 

kkt-Rfk eivseinRvrH, ^eg)d Rr, nkkr nfrrfkm, fkkrg nfrrfkm, nf4k nfrrfkm, h14h) j ich, kktsngn, 
kfRfkt nRlRbiii, hi^ 0 ch kPT 1 l)4l4R0 (TfrR-siFR nfrrfknk- gkRrfkfkn - ^fksfrf^fkF sfk knngRT 00 tRrt 

0T k%0e( 5TfrR80T, kf^kg, 0l4n SN1, SN2, 3fk SNi 5(RlRbi|l3(f-nRdHI k 5RR tr g[0k3(tfkfef0 nfrRSTFFT 0( 
3ilRiiR^H, ^0kr3ft0TgR, krkPT gn, mkl'e | ^elclsfl^l^cPH 'Hfedifm, ^0k3]Hl^cPH 0SK nfkfk0c0 | 
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FTfRFF TlRRbFia# FF FFFT FF: 

FFFtcT Ff¥F, ^IsH f44ftRT, f4f4F, f4FT4, R^ReTHFR jTIM-Rh FvRTF 3TR R4t< 41 TJF: FFFFT I aMFfare 
STTcRfrifR T-eTlHTHH FFft, 4 RRh- 4>£I4> afR 44o4 afR f44 fRT, f^FcRT-aTTe^F Ff4f4FTT | 

^clF^I TTTsRlTfcTFT !rRfpbFl4 

FTcff^eR ailRricH RFFTFcTT, F^oftF R FT44FF 3T44FcFT, 1,3 ^ril^H, 1,3,5- eTcNHI^HH, FfoFTeT R-KFH, 
W7WT FTTRT F? 44lTHI^RhfcHcb TlRRbFiaF FF F J fl0T u l, ^5 Ft4-4tFt4f FF7FF 44f 3tRtF f4f4 sr4ef cTSTT 0)ri)4R0cH 
R§444f R 3 TcT4cT ^4THI:?RbRl0 yR(?bFI34 f 4 ^TTW | 0lHRri)4 afR R4RR4 F"R (4n) cTSTT (4n+2) 

0 RP 10 !TRfpbFi ffftff:— 

FRtTTF Fc4f44?TF ■WHICH: ( 0 ) Ff4f HcRRH TTFSf FF 4TF - 4t?4 F f4?4 FT^Ff FF gls^lvjRliH, 
FT^r4R?FT, f4 Ft4T, HI^ 0 cH fRR>FI, 3TTF4WT afR N FF 4RT Rf) Ff4h 5 ^ ^ HcRRcH HI u ^TH 4 44T: r44f 

ttRR>fi 0h4Pi0 444f 4 4 Fr4t, tiRh^th, ft^t^tt, Rftt4 R^Rth 4 ^rctt, Rth^Rt^ fRiRftt, f4f4F 
TTRRbFI: (it) ^c4f44?TF TTRffbFI: ^'HI^RhRl 0 afR FTT^RrfcTFT TMTfeRTf 4 ^c4f44?TF f4 tRIRf! 4Rt^1 Tj444ht>IFH 4 
si'IRiiu^^h - 4ri^0 cTstt 4tft4f ^41(44^h i 

0l4Pl0 T4<r4H0>)4l: 

^4Ft4 f4f4Rf 44T: cRF cTFT^ FSTT cRF WTT 3TTFf4 f 4 SjFFsf, aTFFRFT 5TFFTF, FFTH 3 InRt4|' f4 TTF44cT FTF4 
FTeT FTRFT, 3TT43TR T^Fg^teF, 0l4Pl0 FTefRPJeT f 4 3TTFf4 yWcTT cTSTT TFFfgT f4 ^TTFsFT I 

MtR 44I RlF^RFflR: fRhF, 3TF?T4RT RtFR, W40 FF RFTF, F44R44, fRrTFTF FFFjRRs ^FT F^ MTl4 J l4l 

t-4<t^t-0141 3t^tt4ft, ^iffh, aHFR^Rs 0 h4Pich 444ft ctstt 444Rft 444ft i 

^fc4ff 4RR0 RftRtft f4f4Rf44t: (jMf afR ftt4f- 13 nmr) f4f£t f4 fft tkhifPif f4F5: nmr 
Rffcft f4 44Rh41 fstt ftftr44ft Rtfs f4 ff44ct ftf4 ftcT 441^h ffft, -Rff-Rff ftfRft bc-ih-ih ftt4 3tt4t 
ftfRft t|T5 fttftff 1H-1H RhchRh 4f4 1H-1H ftfRft R-st4f4 FTT 

FTTT f4f4Rf 44T: 44eTFT RHc^IcI, 44TFTFF: Fm T4F£)4lriT, FFR-St44ft FfTFT, 3TF44FT 3TRTH, 4 ft tRfFT 3TRRT I 

(4) FTeFjf4§TH: 200 3TFT 

FFT W- FTeT FTT 4tcT, FfRs44 FF R)cK u I 

qs4T FT FFcTST FTeRT FTeT ^ FFTR-4r€t34RFT, F^cfUl^cH, 4^4^ 3fR FTg4t FTeRT FTeT 4fT44FT FFT afR 
TTFFT; FTeT FtF; FgTHf f 4 FTeT 4444 (44cl Ik|—44 FcTT, FTWTTcTT, RRlFi f44t FSTT (4RlFi 3TFETTFF; FTeT FTT FTEF^R 
RcK u I; FR| THFKUl RRf afR mR^RcII FTRf; FTeT 4444 f44FcTT34 F^ aTJTTR FgTHf FTT F44TTFF; FTFFJcT; FTeTFFf FTT 
F44F7FF; FTeT PlFKH 4 RfT afR ’JFTeT 4 RfT f4 4FTFFFTF; FTcFJcT ^ 4Tl4leT-MKH«ldl afR FFTFF ^FTFT; FTeT FcR afR 
R^4lR0 FTcTF; FfeT TcR cTSTT Rl^4lR0 FTcTF 4 FcTR-FFTF; 44444 ft FSTT FfRRT aTFcTT4;FTeT FcR FTFT HURlH; 
ft^Rtto; ?tt 4; 44TRf RR , ^45 t44ft ff ^3ttft44f4 R4h u I; ft^R^RttRftft ^FF^Ft; ftfcT $ •^ftft ftfcT fj^tt 

44t FF FTeT (4 fIIH; FF ijf4 FF FTeT RfIIH I 
FTF-7F: ’JFeT FT^feTFTT 

^FTeT FFTF FF Rl^ld; ^Tf 4 FF f4FF afR 3gF4RT; F4TFFTTeF FSTT f4f 5 4 FTFFRTcTT FF fRFRF; FTF1 Fc4 
<4 wtf 4 fftf; Rstf, 3tR-stf fstt 44fct fftf Rs4cr4 ; fR444ct, 3t4444ct ctstt 3tfR444ct FTFTFFf 4 FfePTcT 4 ft4rf 
FF ^eFI0H-f4FF, RTFFT, ^FTF afR FTFFF f 4 f4f4Ff; ’5FcT 4fefeTF I 

FTF-F: TJFcT 3F4FF afR FTeT 4 FFT FF f4FW 

3f4ff f4 ’j4ft44ft fsf ftft^45t44ft •^jtft 3f4ff 4 ftfff f4 ■^Riff ftft •^3ttffRf4 fstt 

FTFTTcfRTcF HMRh u I; FTcTRT ’J444f4f Mcs|R|FI-^ 04|F, 4f44f, ’l-fRlcT FSTT ^FFfRT Mc^RlFI; FTeT 4 Tg4f 4 FFFF afR 
f4FW f 4 FTFfcTFf; ^3Tf FF f^FTT^F, R^KH, aTJFST'F FSTT ^JFFFgTT; FFFTcTRT ^"iRRlF M^RfI; T|a4 f4 TT44T 
RRFcIIR FF F4SFT-Fc£|RFI, 3TTFTFF R^4 f u I FSTT cFIWFI I 

FTF-F: ’JFTeT J J,FFFI 

FTFT 4 444FT F TKHIFpl0 tjuT; f4j4FF F4T4f R feTF J J, u Nvll R HIFHR; ’JFTeT J J,FFFI aFFT^f FF FTfRFTFT 
FTF.4I0TF; FTFcT R f4RFF F44f 4 ’JFTFT J J,FFFI; ’JFTeT FT^FT; FI<fR0 (^■fRcI) 34f FTFFFlRfcT FT^FFT; eTFRRT FTFT FF 
3 TcT 4?TF; FTFf ^^iR^ 3THTFFf 4 4f44Tai 1 RFH I 
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|FFT i-n^ 1 


FTF—F>: TJFTR MFF 

RtF R FTTFf, 7FFF, F?R cTSTT FJFFt FTFeR ^JFTeT FTFFFTF; ’^TeT FTT arfRRFF afR ^JFTeT 7FFF; wR RRf F ■JJFTR 
FFRTlR FJFT cTSTT 3 tRfJ<FT ^ff F fFf FFFF; TJFTR WR FF vHcHc)|ij_ i|Rc|cH FTT FFTF; TJFTR FTFUFF R FTFF R)F>KH 
fR RF’eFH I; TJFTR MeFf-3TFjfrT FST aftF FTF FST FFFF; FFf FfeT RFFF aftF fRRf FTFTFF gFRRT; FTFRt afR ijFTR FTT 
FR[FT vcRAlHl; TJFTeT fRTTF I 

MRRiFi-II 

vSRlFdlR R?r ^llRRcb FF FmRhF> FFR»T FRSTT R FtR F RRlFH 

1 . RRiiH f^RfftR fR FjfRrT R fRR ffttRif fR<? fttR t mfR R ff argFTF ftft ftR fR arRfRF ^nRR* fff 

R t FT F#T I R RRlilH FFR«T FRaTFR (^RjcbcH RRTTRfR) R FFf Pl<S»H R feR Rf t FFT FTt RRtFFR ?F 
fRfRFFf fR RlFfRcT ^JFFF 3FraTT3Tt fR RFT FRt FRFT FT fR FFR«T FRSTFT FTFT FFFF FrfRF fR fRFT FTT 
FTFTFT I 

2. FSTTR FF TW FFT R FFF RfT FTfRF fR FRF FRFTR fR RjRhRHI RR fR RRR FT fRFR FrR R FTF fRRt 
R rRIFFR fR fRTRTF FT 3R^TF FrR FT rR RRftRTFR FTFT I FTRRf fRFTRTFFT fR RRt R 3TfRf RfFT 
arfftlF FTF FT fRR fIRR R FTFeT F FFf fR aRsTTarf Fit RrR fR FR? FF FFT 75F R FTTRR I 

3. fRfRRTT RR FTFT F*RMK R feTR 3TTFTRTF fR FTTR FToR RjRhRHI FRaTT F fRRfRr FTrR fRfRTFTT FRaRT 
^llRlei RR 1 RjRbRHI FRSF FF 3TTFIFTF ^FFT TR# v3*^FFKl ^ feTF ftRT FTTFFT FTt FRaF ^ 3TTFR FT 3tfrR 
FTF FT FTFTef FTRf f^F FTFRt | 

4. PiyRb ^ fcTF Mr-I •^TTRfFTf, ^"iRlcbRlF, FFTIFFIT afR RRT-1I FtRff 'JJFTcH R 51 1^ 05llP|ch-efr) FFf FF 
PiyRb FFFF FFFF RtR F> Rr FF FTFTR t f% RR^FFTFf FF FHRhF> ^R FTTRRft FFR8F RfFT Ft 3?R 
FFPt FtR FFT FTTRRFT FtF F Ft fRFTFt PiyRb ^ FTF FaTcTT^FT FFF FrR F FTFT FF^ F^t FTFTFFT Ft I 

5. FTFcTTF (RefRf^FF FT%F) FTTfrT ^ RRttFFTFt tR 3TRJ, FTF afR FFTcft ^ ^ FFPR FFF ^ fR F RfeFTeT Ft^ 

^ FTFT FF FTF RtF RT F^ t f% FF F^ttFFRf tR iRtSTT F FRfFFRf ^TF F Rt Rr FTFR FFF Ft 3FFTR 
FFF 3TRrFT TFRJFF FFF fR RFFR R eTTF I FfR FFF, FTF afR RTctt R RR F fcfFFFT FT FT FFF Ft feR 
TFRtFFRf FTT 3RFFTcT F FTFFT FTf%F afR FFF RTcfr FF FFF-R RfT FTfttF I RFT FrR R FTF R FtR RfRtFFR 
FTf FRF 3TFFT 3RFFT FtRF fRfT I 

6. FRtFFR FF FTF PlHfeifed tRfR F FTFT FTTFFT:— FF 3TFR FjR FFR RfT afR FTFF^F (tRffR) F ?F FFTR 
cTF FR FTFT RrifT RTFFT t% FfR FTF 3TTFF F TgR F# afR FFFF FFF fRFTF FfRRf R, FRff R 3F]R FT fRrRr 
afR %FF FT F fR afR FF RfFT 3TFTR RtFT TFFT FTFT afR FFFtt FfRFf, RtefRFf, afR FfR FTFFTIF R FTF eFt 
FFt I \3FFtt dl-sl RlR fR FfTF FIRh RR FF FR (FFFF aflFT RcfeT) RlRRdd FR RF Ft RlR FfTF I FTF 
FRtRter afR anR FRtRfeT ^ FTFf f ftft fttfft i 

7. RHfTFFR fR RTTfr FTfR FF cRtFF ?F FFTR t:- fR ?F FffcT TFFT f^TFT FTTFFT f% TR# FfF TjR Rt afR 
FFFtt FFTTF Rr ^ T3TFT FRt Rr I fRR fR RTcR ^ RrR ?F FTF cRfFT FTTFFT fRr ^FFF FFRt RhHKI 3RTFTR FF 
(ftTc-ft ^Rs) ^ ftRt (^fRRf'T fRRf) Ft RrR rft fR afR ff fRR fR rttR ^ fRR Rr fttR rt ffR 

3TTR/FFFeT (RtfRRfeeT/tRF) F F# FTF FRTTaff fR RRTT fRTFT FTTFFT afR TjRt fRR ^ FTTR eTFFF F?R f^FT 
FTTFFT I fRTRj ^FT FTFT FF SFTF FTFT FTTFFT fRr FfR T3TFF FT FTFF fR 3TR F FTTF T RfFT 3 TfR FFR R F 
FTTF I FF RHttFFR fR FtR FR FFR FTRT RR Ft feTF FTFT FTTFFT afR FTF FT FTF afR arfRFT FT arf^FT ReTTF 
RRRRfF F RfttR fRrFT FTTFFT 84-89, 86-93.5 3TTfR I FTF RfttR FrR FFF anRt R€tRtFF FTF RrF (RFFTF) fR 
FtF FRt FRFT FTfRF I 

fRRF efr R:- atfRF RpRf frR f f^Rffr ftt ftf afR rttR Ft fr ftf fttR fRRf l 

8. RHfTFFR FF FFTF f^TFT FTTFFT afR FF RbcHlillH F, 3TTFT RheiRjIH FT FFFF 3TFT FtS FRt FRFT fRRf I 

9. RRfTFFR FR FFR fR FTTF PlHRHRild RfFFT R ar^TTR fR FTTFRt I TTcRft FFF FTT FfRFTF artRfeifed t^TFT 
ffffti 

(1) FTTFRF (FTFFeT): fRrRr Rf FT 3RFFRFdT (FFFRRfefRt) FF FFT eTFTR R feTF RRtFFR fR 3TRFf fR 
FTTFRT FTTF fR FTTFRt I FfR RfRtFFR fR 3lRR F RFTFF 3TFFT FFRFT fR fRrfR RT fR fR RfT R felR 
3TFRF FFT FFTFT R FT fR RfT R^ 3rR^TF FR fRTT FTTFFT I 

(2) ‘jRe RtSRFT (fRg3TeT FF^jRt): <jfc RtSRFT FF FrR R feTR Ft FFF fR FTTF fR FTTFR I FFT ^F fR FFR 
tR ^FTR FFtRTFT fR FFR fR I FRTFT 3TRF fR 3TefF-3TeTF FTTF fR FTTfR I 
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RTR 1 - 75 ^ 1] 


10. RRR RT ftRT 3TTR R$t RRT (^pg 3TT^ ftRR) c£t RTt| ^TJRRR ^fpRT (ftPlHR fcTf^Te:) R^T #fT, RRlRT RTRR *T 
J^ebcH Rti RRR Rt ftfRT 3TRR R^t RRR RRT Slf^lfc7Rsld ftTRT dl^ll, RRff% Rg RRRT R^T gTTTR Rt RR R +flfeld> 
TJRRT (Rf^RT g^RTR^TR) ^RT | 

RTR Rt TTTST 3TRRT wf Rt ftfRT cftaRcIT RTT RTRRT PlMfcHfed #RT I 


^T R?t Pl0d R?t c^fc 

3TRfT 3TTTR TRTR 3TTTT 3TR£T 3TTTT TRTR 3TTTT 

6/9 3TRRT 6/6 6/9 3TSTRT 6/12 0.6 0.8 

11. RTRT R^crf/c] Tjfc TTR?ft RTt^ xh0|c|ri R# #ft RTf%R| cTRft f^R vS«flddl/ R TRi Rebel 3fR 

RhRh^ 0 ch Rf%ci 6.oo ^T Tt stRtr RibR-ed RTifr t RRt ftm Rti rt ttrst tTrtt rttrt RTf%R i rT^ ^feR r (strcrst 

3l/aicHHKRl41 R RRTST 3l/aicHHKRl41) ^RH^Rd dRdriH)' Rt RTR TTBfTRRR R?T RTTR rRrT 3fR Rfe RTRTeR STR TRTST f 
RR RR%RfR Rt TRTST RTftcT f^TRT RTTRT RTf%R | Rfc TTBfTRRTT R ^cfR ^Rd/el #RR^ftR dRddd t, Rl7H0l geTTRT f%RT 
RTT TTRTRT t cfl RR%RfR Rt RR cTR TT^T R^ RR RT TTRTRT RTR cTR RHfTRRTT gefTRT R^i RRT eTcTT tl cTSTTft rR 
•^d-RRd rRrcTR RTReT R t sfR gefTRT Rlf&cT R^T t RR RH%RfR Rt TRTST (f^fTR) RftcT %R RTR RTf%R I 

12. R^RlecI TgRTT R^t 3FJRR %TR:- RTRT RR, RTR^RR e/TT 3fR RlbRled TTrRTT 7?RT eTftlRT, RTT^TftReT, 

RTT^RTTRef ^rillR I 

13. *tf%RR Tfl^ RR R»fr RRftRTTR RT R^RR R^TSTR f%R RRTR 3fk mR u IIH Rf^rfeffecT f^R RRRT I 

14. 0eK fcfR'T— 

(i) f%R TRR RxR ^R RR7 fctRR R^fstcT t" I 

(ii) RR7 f^RR c£t RTR RR^t Rl 7 ?! I 

(iii) RlfeTRT R f^feitftcT R^RR eiRf R ^ RTRR R7 Rj zftt M^RH RERcR 3tR PlHd'l ^Rf R 

FfRT R[f%R:— 

R.R. ^R RT RRRTR RT RWcR ^R RT WT RT PlHd'l ^R 

1. 3fR RRttRRR $ #IR 4.9 4.9 

2. RRR RRR^ RT 3TTRR 1.3 1.3 

3. RRRTlRR RRR 5 #PR 5 #PR 

15. RTR RRR, ^ RRR 3fft RRR RT Rt RTRTft Tt 3fk f%RT f%Rf%RTRR ^ RgRTR #R RRTRRRR RRT 

ftRR 11 ftlRTR RT SjRRTTR f^T# RR^t TtR^fl 3ftT ^5T #T #Tfl RRJRR T Rfelldl RTRT t, Rt RRT fctRR 

RTR RT^ $ fefR Rlc^cH f^RRfTR TTTRT RTRTT I RRf% RtRf RTRf T R f%Tft 7% RR RTR Rt TTFTRT RR TT RrIrT 
TTTRT RT TTRRT 11 TT^Fj4 TTTRT ^ RRf RH%RRR RTR RR RTR RT^ RT 3TR/R RTRT RTR Rt RtRf ^T R^Rt R RTR Rtt 
RRfT RTf%R I 

16. Tjfe ^R (^teR RTR ftRR): Tjfc ^R R^t RTR TRgR ftf§T (RR^RTR ^TRR) RTTT R^ RTR^ft I RRf RTft 
RTR RT RcftRT RTTRtRRRR RT TTRRR/r Rt RR ^R RT RTTPft (^TP%RT) RT ftRff^R f^RT RT^TT I 3TTTTRRT ^R 
RT^ RRfTRRTT RTt Rl^ ^ TTT5T t^R Rrt RTRTT I 

17. TcM (RT^R RTT^R^TT) - R>Rc7 f^lR TTReff RTt »lR<M TcM R^t RTR RR R RR^t R^T 11 T#ft 
3TRRT 3T^ ^T Rdl4 R ^ R^t RTR R7Rt ^ f^TR RTtf RTRR ^TR f^Rff^R 11 ^RRT RTt ^R TR ^TR RTT^ 
tM Tt?Tfr RR RTT^ RT RH%RRTT R>t R^ RTRT R RTRTT 20 TT 30 f^TRR ^ RTR RTTTT f^R ^RTf R^t RRRTR RTTRTRTT ^ 
fe TfTSRRT ftRRi RTT^ RR Rf^TRRT f^RT RTRT Rlf%R I RHttRRTTf R^t RTRRT RTR RT ^T RRRT f^RRTTT R# RTTRT R[f%R 
RTR[ RR RT RfeT f^RTT f%RT RTRT RTf%R I 

18. Tjfe R?T rfraRRT TT f^FR 3TTTR R^t feTTR - RTtf 7% RR TTRtfT sTTRT/T fwTTT^ rRrTRTRRR R^t TfTSRRT 
RTR ■gt^T R?T TTRTRRT Rt, RTt 3TRRRRT TTRRT RTRT RTf%R I 

19. 7-1 J 11Rd — RRT RfRf Rid) R?T 'jRd RTT FtRT RTv^T f" RT% R?T TfTSRdT f^F-llRd TdT R?T ^T RRT R "gt 
#RTRR 3TRRRRT TTRRT RTRRT I 


20 . 


RRT 3TTTT RTRT 7Rf%T - RRT 3TTTR RTeT cRfxTT R^t Pl^Rb R^t R^RTTR R^T R^T RTcfT 11 
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2 1. cjl'il 3 tr# # (<sn ^ '-Ti c|o co -<) <jRd sr^rf^rcr # i 

22. \3#MK, ## # T|f# if R# # RTTRF RF# W1 RR ft #RM# RTR RT 3TRPR RPTT RRT t PRt 

i)#R>e1 R# ITTRT 3TTRRRRT #### R#TRT/RTR# RW# #J #R RTF # 3TR# RTT RTRR #RT RTT RRRcTT t 3# PRT JJR: 

rfr #j ^cbei r# # rtrst 3 R rrrr #trt rtt rrfrtt t r# iT#cbei r# rf rtrt t f# #rt \3#R4k #tr# rrt 

RT#TR FT# 3#§r # #TR RTR#R t^### RT&RR R ^ s?l I Pi 4>, 1J##RT#R 3# RRRRR#R 3# R#R ^RTFT R# R 
cbPltd ^elRlsIl# 051#^-#) # RR # #T#R# 3# P^I# RT# # #TR 3TTRRRRT RlRhRHI HM# RTFT RTR #TRT t cfT 
RTR#R P#RRTR Rtt ##TTFT R# RTRT #RMH## RTR RT RRRR wPcT f#RT RTT RTRTRT 11 

23. RRR RTR (RTF 5TRTR) 

eel's Tt?TR # RTRJ-T R R# 3T# Pl u # RT RTTR eRTT I 

RP#T RR#RR RlFil#* #TR # 3l|cbeH Rtt RTTRRFTTPT ## f#R RRTTR f:- 

(i) 15 7T 25 # # R[RT #%# R 3 TTRTcT RTF #TR FPPPT 100 + 3TP[ F# t I 

(ii) 25 4 ^ PTRR Rtt 3TF| RTeT cR##' R 3 TTrTcT RRS #TR # 3IIR>eH R 110 3TT# 3TP[ RR RTTRPR #RR #FRTFT 

RdlMeHR #3 Rt| R# 11 

##T JRTR: RTTRPR #RR # RTR R 140 RR.RR. # PTRR Rl3RlfelR 3RR 3# 90 RR.RR. # PTRR F#eTRFRT 5RR 
RTf RT#RT RTR etRT RT#R 3# P#RRTR Rtt 3#R RT RPR FFR# # RTRJT R 3TR# 3TpR RTR ^ RT RUet R^T RTf%R 
f% \3^R4K Rif SRRRTef R R7t | 3RRcTTef ^ R^t RT RR ^ RRT efRRT RTf%R f% RRRTR5 R (RRRTTRRRR) 3RR 

$ RRRT eefR 5RR Rt| RTRR RIRt RTeR t RT RRTRR RRRR Rltf RR^RT (SImTPir) #TRT^ t, ^RT RRft RTReff R RRR RRRR 
3ftR R^cbir§RlRTRft RftR RRR ^RT pRR (f^elR^RT) R^ RTTR RJ% #7 RR R?t RTRfT RT%R I f?TR ^ \3^R4K ^ RPR 
Ff^T RT R FT^ R]^ R 3lpR t^RIRT c^RRf ^Rk 3 RTpR | 

eefF (RRRRPT) ^ RR R^RR:- 

PrPcT RTRT RT^ RTRRnfT (RR^t ^RRfTFR) %RR RR RRRTRR (RR^F) FRRRTeT RTRRT RTf%R I f%7?T f%RR ^ 
"cRTRTR RT RRRTFF ^ RRF ftRF RRT RRR RTR R#T #RT RTf%R I RPfT tFT RT elFT Ft RRT^ f% RF 3ftR f^RtRRTR RRTR^t RTF 
MstPf 3ftR 3TTRTR RT Ft I RT% sM-RfR Ft^TFeT fMrT R RPft ^ RTStR RR Ft RRT PR# RT^ RT RRTFT PRfR ^RT 
RTf%R I RTRT R R ^t RRF FRT f^fRReTRTR #TR R^t RRF R^t •^RRStt ^ 3TRR R^t 3TtR RRR RTR 3fft PR# f## #RTRf RTt 
RTtF# RTF RT RRT RT Rt #T PRIR RT# eTR# RTf# I F^# RTR RT# # R|t RTt R#T RTR RPTPT RTR Rt ef#RT RTf# 
RT# FRT R# RR R# f%RRIT RTeT RTR RTFR R f#f# I 

RTtF# RTt RtFRTR Rf RR# (R#3TeT 3TT#t) RTt RRT-RRT RTR #T RTTRT t #R RR PR# PTRR ##-#R 
#STtRRTtR RTt F# RT ePTTRT RTTRT t # RTRT # RRST R ePt I RTRT R ePPPT 200 RR.RR. RR.#. FRT R# RTT# t 3# 
PR# RTR F# R £#-£# FRT f## RTT# t Fc#t RT#RT JR## Rf# # RR #TRT RRR RR R# RTT RTTeTR #RTT #RT 
11 RF #TRFTfeTRT #TR R#RT t, RTR 3# FRT #RTT# RTTR# # #TT JR## RJR# R#fT I #TRT RRR RR ^ RTTRT 3# 3T#t 
^RTF RR# RT# JR#RT Fc#t R# Ip? # ppR RTR: # RTTR RF FTRRFTfeTRT #TR f" I RFF #R RTT# ## 3TR# R # #TT 
RT#R RRf# RTRT # #T RTRR RTT RRTR ## # #TR #RRT# #RT t F'TTRT ##T ReTR ## 11 R# #RTRT RFRTeT RTR# 
RTR# Ft # RTRT R tj# FRT #RTTeT RTR cgw #RF # RTR # RRR #RT RTTR I RT#—RT# RTRT R RT FRT #RTTe# RR RRT 
##RR RRR RR JR## RpTTs? RF# t RTR ## RR RTRR # RT# t RRT f#R RRR RR ^R: RRTF # RT# t F^T 
'RTTF#F#T' RT #f#T $ RP# # RTR# 11 

24. R#5TRT # PR#«T# R #R RR ^ # # R#SR # RT# RT#R 3# R#°TTR f## #RT RTTRT RT#R RTR 
##TTPT R# # ## P#RRTR # TJR R RTRTTR#RT RT# RTRT RTRRTR RR RPT ReT # R# F^# R# RF^sff # R#SR 
R#RT 3ftR R^RF (FTR##) # RTcTRT f#F 3# eTST# RTt # ##T RTR # #F R#RT I R# R# RTt P#RRTR RR RgRTtRT 
RF ( 7 eTTFR#f#T) # #TRTR, 3##cT ##TkT #TF#TT # R## # 3TJRTR RTR # RF P#RRTR # FRT R# R> RRR #F 
#f#T RTR RTRTcTT tl F^TRR 7 p[Rtt RF (3TRJJR# #T FTR##RT t) t 3# R# F^T #RT RTt R#RTR # #RT #R ##^ 
##TFT # RTRT ##T, #TR# RTRT 3TRRcTTeT 3# R#RRTeR # ^#JRR # I #%RkT ##RFT R## iRTF RJRR FTeT# #TF 
RTRR # # R##RTPT #R# (etR#F# R#SRR) R#RT 3# 3TR# #R# ##TkT R# # #R #RT #TRT RR ##TkT R# rr 
'#F' RT '3PT#F' # 3##R RTR RR 3TTJTT#R ## I 3TRRTR RR P#RRTR R> #TR R# # RTTRR RRR PR#8TR F# 
RTR# R# #RT I 3## # RRTR RR RTRTPT RT# # #TR RF RTR# # RTRTRT t # P#RRTR RTt RR? ## RRT 3TRRcTTeT R 
TJ# #R R RRRT RTTR I 

R# RTTR # Rf#TTRRRRTR RT# R#PR P#RRTR 12 F# RT F^RT 3T#RT RTRR # R## R# RT# t # PR#t 
3R-8# RTR # RR RRT 3TRRRST ##R #RT RTTRT RT#R RTR RRT # PRTRTT RRTR TJRT R # RTTR I ## R#TR# f##RR 
"cRRRT# RR RRTR8TRT RRTRRR RRRRT RT# RR R7J# # R#7R # 6 FR# # RTR 3T#R RRPT-RR # #TR PRT# f#R # 
RRRSTRT R#STT # RT# RT#R I 
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25. PlHfcHfed SiRlRctd FTFf R SFTF ftFT RTFT FTftfR 


1. RF> FFF ff FFR 3T&TFT Tjuf FRTFF ^TRT FFF 
TTFTRT #FT I 

2 . FtFf FFFf ff ff^ff crt FRrar ^ri, f^Rrff 
WT Ff (Rfi|R J l Rs) £RT FR Tg£R TRTF 11 

3. ff^FT 3T2TFT HlRjfdcH FT^F FT te*Fpl0 W f?5F 


4. FFF FT RFT 3TR Tf/^Rff 3TtT F RFIF^Rcfl 
FTF— 'll*)el RRT 


5. FFF FRf cTTeTT 4TH 3TTFf?TF f^FT FFT/fsfFT 
SiN^H f^FT FFT 

6 FTFT Fff FFTF^t F^t F^t FFfcft ftRTFTSff 

(sfRfr feF7rRr€t) FTflF 3TFFT TRRT Rf%cT FFF 
F^t fM TKIi?0 IIdRich FFTTI 

7. ei'RHcH 3fR/3TSRfT FR FR (RfRr) F^t «M 
FFTF0 FFT 

8. 0N, -110 3fR Fct (stRFcft.) FT ge0 3TFFT 3FTR 
WT R TJefF RJR 

9. STRdtftRtffRT 

10. 0N, -110 3T2TFT FeT FRFRTTF FIT 


FR )Wf F FRTFF 30 ^RlFef FFT Ft Ft % FFFffFff 
0IF FT leF! FRF I 

Fftf 1000 FT 4000 FFT F^t 30 -PfTF (rbFRft F RRTRf 
^RlFef FFT Ft Ft d0^0l FFT ^R-FF^Mt FfFf TTFR F? 
0IFI FT fcTF FFF I 

(1) RFT FFF FTFFF Ft ^Ttf FFF FT R^lPl0 WF ff fed 
Ft Ft 3RFIFI 3TTFR R 3TFRF FFF F?f FTcF RtRrtt F?f 
ff-FfcT ^FRR F FtFf FFFf F HlRtdcH FT 3RF f?5F FTeT 
TRfTFFRf FTf SRFPft FFT F 3TFRF FTRTF FRFT FF R RfR 

ftfr ff Rtff 4 ( 2 ) f? 3t#f Rfr Rftt FT FFTFT 11 

(2) FtFf FFFf F FTRfFeT FT fRft f?5F FfR R 3TFRF I 

( 3 ) FtFf FFFf F tRf fwsl gtd R 3RFIFI FF F STFRf I 

(1) f%Rf RFT FFF F FTFFF FF F RP 3TR F FFTTFF 
#fM F ^FR FFT Ft RTR FFF F FF-FPfF FFF FTef 
FFF RFTFF #fM R FFFffFff FFT RF-FFFffFff FtFf 
FFR FT FFFf ^ fRR FRF I 

(2) FtFf 3TR F FFFTFF FFFffFff FFF FT fRR 3TFRT 

fR ftfRff iff FFF Fff FF U I FF eTFT FR FFFT Rdl eTFRf 
^FR FR 30 RRRF Ft FtR R ^R FFFttFff FFFf FT feRf 
FRF I 

FFFMt FFF FFT % FFFMf FtFf FFR ^ FFFf ^ fM 
FRFIdl FTF FT FTFf'F I 

(1) FRTF> FTFF Fff FRRsrfMf ^ FTJFR RfTF feTFT FTTFFT 

(2) Ff^ FSRTf FT%F FRTFF 3TFRRT fcRTFTF Ff^ R 3RSTRft 
FTF ^ 3TFRF I 

(1) ei'RlF 3fR/3TFFT RR FF F?f fM FFTF0 FRT FFF 

(2) FR 3TTFTFT F 3FFf§TFT FTF^FTcTT fclFFTTF Ft Ft FRSRft 
FTF FT 3TFRF I 

(1) FFFF RJR 3R8Rfr RF FT 3TFFF 

(2) ^er4 F^R 3TFFF I 

RRT FF Fff FFTFFT FT FT FTTF^TF ^ FTF WFFT 30 
■^RlFeT 3RR l?Rf R FFF 

(1) Ff^ FFFFFFT ff FTFFT F Ft df FRF I 

(2) FRt FTFT ff FFRTFF Ff Ft 3TFFF 


11 . 'fvFcF Ffcff FRFIdl FTF FT IRTFF I 

(0) TRfftFFR FTf FtFf FFFf FT 3TRF ^FT^ FFFT t 3fR RIFT FFF ff ffFTTfT FF FTff RFF F^f 11 fR FFF 
Fff FRRt Ff FT TRTFff F^tSTT FFF f^FtRT FRT F^f RFff FTftfF | fR FfRf F?f TRTsft FF ^cFTRT FTcF 
f^RTT (STTF^TF) FT %fRf ^ ^TdHIei R Ft R0 Ft RRfTFFR F7f F^T 3TTFR R FRF Fff^F Fff 
f^FT FF RFFTT FFT^ f% FFF Fff fftFRt Fdf FTctf F Ff I RlRhRHI FTfSfFTRf $ ^ ^ 

ff PlMfcHfed FTTFFTRt ^f FTTTff f:- 

(7F) TRiffFFR FRrf ff FFTeTTFT/FFKFRff F#f Ff I 

(f) viF0 FTF 3RTff FTeTF F "t FT Ft?f 3fR 3RTff FTF FFFT feRf TFFvff Ff^ R FFTctf FTF e|ff "§ FT Ft?f 
(3TR^f FTF Ff fF Rdf FTf ^f0 TTFFTT FTRTFT) I 

(F) RTFff RTrif Fff FFTFF 3TR^f t FT F^f 3fR RTctf FFF?T ^RRff t FT F^f FFT FFFF Ref FT FTr| ^fFT f 
FT F^f I 

(F) FT^ ffF Fff FTt# fffFTff t FT F#f 
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(F) 

T# FFT % FT Fit 


(R) 

T# F#F#TR Fit ff 4RFlRTel 4 RftTR ftTTT (FF )FT FFTTfR t FT F^T I 


(R) 

FFFt Rf4, FTF 4tT f 4 FFTFF 3fR T4FTTTT RFF t FT F#T 3TR FTT# fRtFT Fcft-FffrT TFFF TFT TT 

fteRfr t FT f44 1 


(R) 

T# FTts? fxRTFRfT eFFT # pIfitI % FT Fl4 I 


(R) 

F# FFFRTF TTTFFT FT FtF F#T 11 


(5) 

FTTF #44 FF FT fM 4TfRT RRTTF t FT F#T RTFTT FTFRTt FFF FTT 

FFT ef4 I 

(3) 

FTTTFT €# Rf?TPP f FT F^T 


(s) 

26. 

ftT f# ttf# (ff^R#fr) tTf t FT F^t 1 

FFF FFT FTWT f 4 ##T Mr RTTFTFFT3TT FTT FFT eTFRt, f#% TTTFPF 

F"RTRft xRTSPF $ 3TTFR FT 


F#T #FT RT TTFTFT t. Ft feR WTcft FTT 4R#il# F'TTSRT c^Fet R# vS*RMKI FTT #FT RRFT Rtf? TTFf4F ^-f^RT# 
F^tSTT F 3ffrFT TFT TT TTFTeT Ftf^F #FT RTFT 11 

F#MK f4 FI^Rr if| J ildl Ft fR 4 f#Tf TSTRft RrRhoHI F# (Tf4f4F F#MK f4 RiRMHI fRsTT Fr 4 FTeT) 
Ft 3TEFST TFT Rf# srfcFT FTFT | 

RF 0)4 4h Riel eft Tp4 FFT°T—FF 4 3TFFF l?T 4# #FI RTF I 4RrFTef f4T§TFT f 4 RF# TFT feRsT 4*11 Flf# 
# v3*4lFFK TT 3T4f§TF F&ldl^# RT[4T 4 FTFT Ff 4 efft TFTFFTT t FT FT?4 I 

R^ufl:- vS#FTl4 f 4 4d|c|41 4T RTcfT t # FM^FF TTFT3TT Ft Rf? rff 4 4l J i|dl FTT RrRF FR4 cj? Rf? 
RpgFF T^FTeT FT #'R4l 4f%FTR F# R RTRTFT RF? ^RRp zfr 4 FTT F# FFT #t t f#F; F# TTTFTTT f4 FRF F# f 4 
RTF 4 fR# f 4 FeTeft f 4 TTFTFFT Ft TTFF 4 FTFF #F FF FFFF Ft fR 4 FTTecR Ft RTF Ft TTTFTTT ^tR F# R TTTFF 
FFT 3FfRr f 4 ?RTRF 4 TTFTefT t I FTTT FFFT RnflFFTT Fit FRF 4#FTR F# R RfRf 4r4 f4 fRRf FT FFT #44 Ft 
3FFT 4FT FTTFT FTfT?F FTFT ^tR 4#FTR F# R TTTF4 r4RT FTT4 f 4 FTS# FT f4FTT #4 #FT RTFFT I 

F# FRF F# R RfRf f 4 FeRft # TfFTFFT Ft fR 4 FFTR Ft TFT 4 RnflFFTT 4#FTR FFFT-FF 4FT fR Ft 
IjTT FFTF-FF FT FTT ?TeTF F t^FR F# f^TFT FTTFFT FTF FFT f% FTTF TTFfSfF 4f^F7eT 4f4FFTFT FF ^TT 3TTFTF FF Ffe 
F^t slFI f% FT? FFFT—FF ^TT F&F tjof grtF FTF ^t Rdl FFT "t f4l F*f1f 9K MSel F ^t 41913ft [elk! 4fiFFF 
F44 FTTT 3TFFF Ftf4cT FRt 4 3TT4t^FT f^FF FF 7|FF Ft I 

RfeFeT f44 f 4 f44t4 

Rf^FTeT xRtSFF ^ FFfFFR Ft feR RFFfeTfecT TJFFT 4t FTTcft f:- 

^ll^lRcb FFFFT (f4TF4TT) Ft feR 3TFFTF FTt4 FT^ TcFTTS TT TTFRfcT fR1f9K)' f 4 3F7J 3fR TtFTFFeT (Ff4 Ft) ^ 
feTF T7 f 4[ Ftf%F I 

f%rfr FFT Fzrf%7 Fit MRcHcb Ttf^Tt F Feff t^pr TfPR TTFFF FFFFT, Rtt# fR F FStTR-STfeT TTTFFT FT RtgfrU 
FTRrFFR (STFRRfT 3TSTTR€t) f 4 FF FTTeRt F^f t f% fR Fftf RRr 4tFT4t FT FTRTRft ^4eTFT Rlf^efl ^^RR) F^f t 
fRTTTT FF FTT TTFT F> fePt 3TFRF Ft FT FTTTT 3TFRF #4 f 4 TfFTFFT Ft I 

FF FTF TTFFT #ft FTft?F % FFFFT FF FFF fR^F F 4t FFFT TFFTg t RlFFT FefFTF TT 3fR 4f%F7eT xRtSF FF 
FFT gTFT Ft?F RPFdT FFTFT TTFT 5TPTT FRFT 3fR TSTRft RpjfrlT R TFRtFFTTt R FTFeT F FTFFeT FRJ FtR FT TTFF 
4?TF FT 3TFTFR[Ff Fit TtFFF 11 TFF ^t FF 44 FtF FR feTFt RTF f% FF FFF c^FeT RrFT FFTFT TTFT f 4 TTFTFFT FF t 
3ftT F«f|Fc|K Fit 3R%Ft Fr4 f 4 TTeTTF FTT FTeT F F^f 4t Rpft FT%F RFRt FTtR FtR FFT FtF Ft Ft T^Fet FFT 
FRR-eTfrTFr F RrFR FFTFT FFT F FTFFT FTFT FFT Ft I 

F%efT F*RlF9K f 4 F4aF ^ RfF R# FTF5T f 4 RfeFTeT FtR R TTFTF Ft TFT F TTFFTfRF RfTT RTFFT I 

Rt RRTFFR f^FTpft/TTFTFFT ^-RifllR 3TR FTRfRI tJ-RR RgllR (tRTRfFT R) FFT TTFTFFT ^-Ref f^FTpfT 
R FFT FT RyFd T%F RFRt FFT FTTcT F FT FTTF Ft FTFT RfFTT FTtR FRFT FtFT I F^ RRTFFR R FTFeT F FTt 
3PTFT FF TFR TFT TT cFFF FRFT FTf%F % FF ^RFF FTT4 feTF FFF t FT F#T I 

4f%FTR f 4 f44T4 fTf4Tf tr 4T FTf%F l 

f[TT FTFeT 4 RFf% FTtf RRTFFR TRFtRT TTFT F RpjRfT $ feR RFpR zf?TR f^FT RTFT t Ft FT4 FR FT FT# 
3 r4TFTR #F R# $ FTTTR RRTFFR FTt FFTF RT TTFTF 11 4f%RR F# 4 Rt RT# FFT^ FT RTTFF #TFF #RT 

f4T Rfi rt ttftft ■§ I 
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ffr RTReT R RT6T f^Rel Rtf RR RR ffRR ft ffr xtRRlf TTRT R> fcTR ^itelR ft STRRR y^Rt cfTof 

Rfft-RTft TTTTft (ftfRcH RT TlRfRcH) RTTT ^T ft TTRRf t RRt ftfRcH Rtf RRT 3TTTTR RR RTRR ffRTtf ffTRT RTTRT 


PiyRb RTffRRft RTTT ?TT RR R TR-ftRRR Rf Rtf Rf TTR Rjf%TR fftR Rtf R Rtf 3TRft% Rtf f RTR TTTTft ^T ft 
RTTR ft RRT fffRTcT ftf ft TTTRR RTT ^Rf%T Rf Rqff-STR ftf ft fcTR RT?f R TtfffR RTfSfRTrf TRRR f | 

Rtf Rtf RnfTRTR SRSRft RR RT 3TRfR RRR ffRT RR ft TpTRT RftSTT Rf 3TRff TTTRTTRRRT RTR TT RTR W 
Rftf ft RTR Rft ftft RTffR I Pl^Rd 3TRff ft RTR RR <|RTTT RftSTT Rf RR eft RR RsfMlf)' Rf 3ftT 3TFt Rf RR^t ft 
feR RRRft RtT RT 3TRFR RtffR R RR Pl^Rb ft ffR RRRf RFRRT ft TTRR R 3TRRT f RR ffjff[TRT ft feR 3TRfR t 
fRT fffR stfcPT RR R ffRT RTRT RTftfT I 

(RT) TR-ftRRTT RTT RTRR aftT RtRRT: 

RRft ftfRcH RftSTT ft ^f RBfRRTTf Rf PlMtclRsId aftfsTR Tfefe fft RTftfT 3ftT RTtft TTTR RPft ff RTRRT 
(^RcH^H)RT T?TRTSTT RTTp RTffR I ftf ffR RR RtR R, RffrrfflR fdTRft Rf 3TtT RR RrftRRTT Rf ffftR RR ft SRTR 
fRT RTffR I 

1. 3TRRT RTR RR fcRf | 

2. 3fMdl 3TR| sftT RFR TSTTR RdR 

3 . (rt) RRT 3TTR RtT7RT,RRRTcf, 3TTTft, RTRTcfjR RRRTfcT 3TTff R ft ffrft RTTtf R TffffR t ffTRRTT RTtTTR 

RTR ^RTT R RTR ftRT f I 'Rt' RT 'Rft' R RRT ftf^TR I rR RRT 'Rt' R ft Rt RR RTfrT RTT RTR 
RRTR I 

(TR) RRT STTRRTt RT’ft ^TRRT, RRT—RRT RTT ft^ RTRT RTtf ^RR ^TRT, Ttf^TRt (^^W) RR RRRT RT ?RR 
TftR RRRT, SJRT R T^R RTRT, RRT, ReT R^t #FTT^t, R^t eftRT^t, ^ ^ Rtf, RRfersR RRfeRT^feR 

f3TT 11 

(R) RRT ^R^t Ttrft RTtf fFTTfT RT ^RRT, f^TTFf RTTRT RFRT RT TR^t RRT ft 3ftT RRRTT fffRTR RT 
RfffFR ^eTTRT tfrRT RRT ft, "|f ft ? 

4. RRT RTTRRTt 3T^tRT RTTR RT ffrrft ^Rf RTTRT R ffrrtt ffrRT Rf REffTRT (h4rHR) ff ? 

5. 3TRf MRclK ^ RRR R PlHteifed sftR f:- 


1 

2 

3 

4 

5 

6 

7 

8 

Rtf ftfRT 


3iim 0 ffrRf 

3TTRR> tfTRR 

Rff RTRT 


3TTRRf ffTRft 

3TTRRf ffTRft 

R?rffR ft ft 

TTRR ftRT 

RTf RfffR f 

RT^Rt Rf RR[ 

RftffR ft Rt, 

TTRR RTRT 

Rdf RfffR f 

RRRt Rf RRT 

RRRf 3TFJ 

Rf 3TTg 

RRRf 3Ttg 3ftT 

ft ^Rf t. 

RRRf 3TT^ 3fT 

Rf 3TRJ 

RRRf 3TFJ fr ^Rf t, RRRf 

aftr trr-sr 

aftr r?^ 

TRR8R Rf 

RRRf 3TRJ 3ftT 

TRRSR Rf 

3TTT RRg 

aftr TRRSR 

3TR| sfiT RRJ 

Rf 3TRTRT 

RR RRTR 

3TRTSR 

RRJ RR RTTTR 

3TRTSR 

RR RTTTR 

Rf 3TRTSR 

RR RTTTR 


6. SjRRt RReT ffrrf fffRTR Rtrf ^ STTRRf RftSR Rf t ? 

7. Rff RTRT RR RRR Rt R ft dt RRTR tfr ffTR RRT/ffTR fTRTSft $ RTTRT RR RftSR Rf Rf sft ? 

8. RftSTT ef^t RTRT RTf^TRlft Rttd RT ? 

9. RTR sfiT 061 fffRTeT Rtf fT3TT ? 

10. fffRTR Rtf Rf RftSR RR rR u IIH Rtf 3TTRRTT RRTRT RRT ft 3TRRT STTRRTt RTc^R ft I 

11. RRT 3TTRf RTtf ffftRfeR TT#f RT fR TRfft RTTtf t dt/dft I 

Rff Rt, 

RTR: ffR/RTR/Rf 

RTTtf Rf TRfft ^ RRTR RR R^R Rnf . 

12. RRT|RR TtfT T3TTT Rft TTRtxTR RTTRRRft RRT tf?RTTT $ STJTTfT TTR RR Ttft f RRT f 3TRf RTR ft Rf ffrrft 
TJRRT R Rf Rf ffcJTfcT RT ffrrf TTRR RTTRRRf Rf ^Rtf $ feTR RTFJR $ SFRfcT tfrrf ft 3TRFRRT Rtft RTTRft 3ftT gfr 
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[’TFT 1 -H^ 1 


TRRTR A SFrFfcT fAgfrfT A fef^ 3TRdH HTRT cbRdl4 rtt RTAt sTRT I TJdRTR R ArAf r[rrt RTt f^RTHT R#T 

^TTTttit | iR ^c||cblcH $ RRTR fAAf Af TTHH AA RAf «1HRdA f^TeTcfT t fA AA RAf Held TJdRT At t RT ArA 
TJdRT rA RSHTHT t eft AA AdTR ^ RR A HTPAff | 

v3+4^n<ciK A TRdTSR 
AA RHfArfA H TRdTSR 
AA A 3T£3TaT 


HHR-1 


1. 


(TRAfHRR RTT Rid) rA dlARcb AASTT rA AfAcbel AA rA fAAA 


RTTHRT Ar>KH 
W1 
RHTR 
RHTR 


3RSH RTTHRT 

HdefT 3TRld 

RTR (njA RdR RR) 

H dTef H f3TT Rtf ilRcirH 
dlM'HH 


TRdH 

AtRT 


RTA RTT A? 


(i) TJHT TTRT AfAt TR 

(ii) T JTT TTRT Aid A HR 

2. cRdT:- rA^ HTdA AhtA 

3. Ad— 

(l) RAf efFTpfT. 


(2) HdWf 


(3) 

RTeR RvjI-I RTT RTR . 

rtA 

rtA. 

(4) 

fiV. A Ad (Aled 3TTRT fAdd) . 

.rtA 

rtA. 

(5) 

dAd rA RTR. 

C\ 

rtA. 

rtA. 

(6) 

AfSRTdT (fAjdeT RfAdAt) . 



(7) 

!->i<)- TTRefR rA RFRdT. 




rA ASRTdT dA A fAd W1 A HR rA RPR AeT RHcH^KHO 


rA RHR 

rtA. 


rtA. 

RRT rA RHR 

rtA. 


rtA. 

dT^RR^fAdT 

rtA. 

(TRRd) 

rtA. 

3RR . 


4. RTTR fAAfSRT 


HTRT RTTR 

RTdt RTTR 

5. ARtrt 

SlAdd^ 


6. nidi rA 6le1d 


7. HHdR dd (AdAAdH R-KRH)- RTT dlARcb hAART RRA HR RRT A 3 pff A fAAf RRTHTRdT RTT RdT efRT 11 
dfA RdT efRT t A SRTHTRdT RTT T JRT ART A - 


8. rRtRRR dd (TRRJJeRTR R-RdH) 
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(pr) fPP sfR PrfRlPT PfcT (Sil J TP|cb RRr) 

TTfcT (fe): 

TpR llR PP 

25 PR <£FR 7jTT% P> FTP 
P7FR vjIN P> 2 Rl dip 

(T'i) TcFS PS! 7 RHTFlRHP;.PKNRl'rP;. 

9. ppp (fe) Rp pqpf WRTd7 ?fRPT 

(pr) PPIPR PToJP R3PT: fRpp, fcTwfY, P^, F7£R 
(73") 7PdiSI W 

10. dRlPd cTR (P^Rt RhTFH) dRlPd PT HmRhP> 3TF7TIP"RTdT 

TFT 7Id;'.I. 

11. WeT PR (cH]P>)Re7 RhTFP) 

<Wij 3T7TPRT7TT. 

12. TTRFFJP PR (RR^RjRpR Rr-FF) 
sF^IRHcH p)Rp>)R|cH 3TTR PF pR^ TTPkT: 
ip PRSTT:- 

(pr) pRp RtpR PRcTT t 

(73) pSRI (TPRiRTIPT tfM) 

(p) pRJFF 

(p) PTPPR 

(■S ) PF77RT 

(p) <T>)R|cbl^ (RcPT) 

13. PPT SFpsff cj7 TPR-ep P RRl PTt# FTP t Rl7HpT PRRT pp P7T PPT $ FR^pf P7T 7TSTPPT R Rfpfe PR^ ^ 

TvPHP )!| 77PRTT t R> : 7I 7M' P? leR 00 SRPsff 11 

RP U ?|:- P%eP SFPsff RR tR PPTT P pfc Tip PTPT RTTcTT t f% F? PR 7TPP FRF 7TW FT F7RT STRIP? SIpRl 

R p^prfr t cfr RRifh 9 ^ st^ttr pR sR-apTfr #7 ft pR srtpf ftRf fr Rpt rtppt i 

14. (p;) SFPsff pp f%7T 7TFT p> feip 7PR-SF fRsRT (Rdl PPT % pfR FF 3 TfR FrRfT cR 7T§TPFT psp RRcR 

Rrpfp FR-) F> feip 7Rfl PP5R 7T FRF FTP! PPT f" 3fR PT) RrT 7TPT F> fcTR TUpVf cipTIFI J IFI % I. 

15. PPT SRFsff f^RF -PPT F^ FRF % I 

Rp u Ti- |:— PinRiRsid ernp sRflFt p p RrR ppr p stpRi RpH) Rppi pR i 

(i) PFP . 


(ii) .P) PPRP Tvp'wp 

(iii) .P) P7RR 3R8TT7fl 75P 71 TvP'pp 


RpuTl- I I 3T«Tsff PP fpp PPPT^ WP P#l ^ 11 ^Tfl PR7R R PP7|pp PPP PTfRlP P^l ?T 7T7R t 3fR ttp ^pp 
PP7R pffp tR RpI^ 3ItR P7 RpR 11 


7-8TR: 

RpfpT: 


P7PTSR 

3|£PaT / 7TP7P / 7TP7P 

RfepTef Tfri 7R PlP7 
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^TRcf '371 PPP5T, RPlft 6, 2016 (PR 17, 1937) 


|PPT 1 


PP3f — I I 

Pmftf pt paR/ftpR 

1. 3TPPT PR ftlft ( # Paftf ft ) 

SijfbHlft ftPTT 


i#Pd ftft PRT PPT PTRTT 
ftft 3PR§ff ft fPP pmp vjfm ft ft# PlHfeifed ftp 

# i 

SPPft <i,i PR . 

(i) -’P-’l . 

(ii) iv.’IH-’l PI PTPP . 

(iii) 3mpft PP II o-ftlR PT PTPP . 

WP 

fMp: PfcTTSfR 

STEPST 

PPPT 

PPPT 

ftfftpp ftft ftt ftftT 

LiRRite— 111 

IjRT PftaTT ft 3TTPR PP fftp PftftfcippftfttPTpftt Ppft TRET ft ftfftpT RldRI 
1. PTPcflP ^5llP|cb ftfem 

(l) ^^lftp/T|PlftpRft mTPpftp, PT^-P 

(p) PiyRb ft fftft xjft pp pftftpft zft- ft eft ftt sipftr ft fftp pftftsrT pp pppt ftm \ mpppp 
ftft PP P? SIpftr ppft ft PT PTPft t 

(pp) pftftap ppfft ft pIptp mftftpp ftr pftTgm ftp fftam pt put ftrft pn pppt ftpr ftp ftpft 
pftap psn pftsm pm ppft ftft pT ptsr prfftpTft ptpt fftfftr ftp pft i 

(p) PTPcflP ^5llp|p pftSRT ft ftfEftftcT PTPPR 


P.P. PR:PP PT PR PTftfftcT PTPPR T# ftdP 


1. 

ftlwftrp 

ppftp—3 

P. 

15,600-39,100 

5,400 

2. 

pf# ^5llp|p 

ppp#—3 

P. 

15,600-39,100 

6,600 

3. 

pftam ^5iiPiP 

ppftp—3 

P. 

15,600-39,100 

7,600 

4. 

ftftpp (>jft.) 

PH#—4 

P. 

37,400-67,000 

8,700 

5. 

pp ppftftpp^.) 

PH#—4 

P. 

37,400-67,000 

10,000 

6. 

PPP ppftftpp^.) 

PH#—4 

P. 

67000- 79000 

3 wRftld pftp cffft ftt PP 


pmft ft rrtstp 

ftft ppfterftr ft RRTap fftft 

ftft ft pspar ft rpttstp 

ftftft ft ft fftftr pp ft ppft fftpft ftp# 
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qi.R. qrqqq qq qrq 

TlRRld clddHH 

Rg Rrq 


i. 

•j^RRqiRq 

qqqtq-3 tt. 15,600-39,100 

5,400 

2 . 

qfRq ■^frfRqRq 

qqqRs -3 tt. 15,600-39,100 

6,600 

3 . 

srRsqq ’jRfRqRq 

qqqtq-3 qq 15,600-39,100 

7,600 

4. 

RRqiqr (’jRRR) 

qqqtq-4 75. 37,400-67,000 

8,700 

5. 

qq q^TfRRiR’RRRR ) 

qqqtq-4 qq 37,400-67,000 

10,000 

(~n r^c rx r\ 

6. 

srqq osiHRi 0 Rq]ldR) 

qqqtq-4 q. 67000- 79000 

3 qTa?IcT qTfqqr RR qq qq 


qr.qr. 

Riq qq qq qq rr 

qRRq qdHHH 

Rs Rrq 

1. 

qqqqqRq 

qqqtq-3 qr. 15,600-39,100 

5,400 

2 . 

qf^ qqqqqRq 

qqqRs -3 qr. 15,600-39,100 

6,600 

3. 

stRstr qqqqqRq 

qqqtq-3 qr. 15,600-39,100 

7,600 

4. 

RRqiqr (Rqqq) 

qqqRq-4 75. 37,400-67,000 

8,700 

5. 

qq qqTRRqiqT(RTTqq ) 

qRRq-4 75. 37,400-67,000 

10,000 


(ET) TH70I7 TTRT WI-WI q7 TtRRcT fRq qq qR f^RT R 3Tg7TT7 qR cf> q^dT RR q 
mRhRI cf5t vjnrpft i 


(®) RqT Rfq 3iqqq?T cfSTT Rpf c^t qR qR RR \R TRUR qiTT WI-TO q7 SqRfRl ^ fRHT 

CTSTT RhRcH wn RRRRf q vSfexHRad 11 

(q) TH 70 K qTTT WI-TM RT SqRfRl 7 TFTRT qfRq RfR (RRq RqR) RtrrR *T vSfeeiRijd 
RTcff R 3 FJ 7 TT 7 qfRq RfR c^t rR cTP]; RR | 

(®) qTTRq ^5iiPicb tRsft R ttR srRqqfM R ’trtt 3 r w R tfR itrft qq trrtt 11 

2. RRR iJTTef RR 

R ( 0 P 1 W TJTcPjRwrRt), tf^ R' 

(r) PiyRb R feR ^ qq vSRRclR Rt R qxf R 3RR R feR qRRSTT XR RI RqT I 3TRRRF R^ RT 

qq srqR qqR R rt rfR t i 


(tR RRR TjRef RR q fRRfRr Rhhh 


qqq. 

1. 

qiq/qqqiq 

cjsiiPi0 R 

tRRr tR ddHOH 
71.8000-275-13500/- 

TTWfcT ddHOM 

R.R-3 71. 15600-39100/- 

Rs Rrq 

71. 5400/- 

2. 

RPitq rcf^RsttR) 
CI511P10 Tfr 

71 10000-325-15200/- 

R.R-3 71. 15600-39100/- 

71. 6600/- 

3. 

(qf^ q^rR^nR) 

^5llPl0 R 

71.12000-375-16500 / - 

R.R-3 71. 15600-39100/- 

71. 7600/- 

4. 

RRq Pi^i0 

71.14300-400-18300/- 

R.R.4 71. 37400-67000/- 

71. 8700/- 

5. 

qrqqq 

71.18400-500-22400 / - 

R.R.4 71. 37400-67000/- 

71. 10000/- 

6. 

srsqsT 

71.22400-525-24500 / - 

R.R.4 71. 67000/- 

Rfel 


(rRr qfR 3 TlfrRR R q7 R) 71. 79000/- 

(qi) TRcfTR ^rt trt-wi xr RRRci fR r R1 RqR R rjttr qR R vi^dT RR q m^ihRi R 

qqqR i 

(tR Rit Rft srqqiRT qsq Rh R qR qR RR R TH 70 K ^rt Tiqq-TTqq qq snRfRr ^ RqR ttstt 
RhRch RqT RRRqR q RRrfRq 11 
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[’TFT 1 - 71 ^ 1 


(iT) TRR7R RRT Tffl-WI RR RRTTf^R RTTRRT Rfl^R f^T (t£ 4TR TrRTR) pRHMofl R vSfexHRsJd wf ^ 
RgRR Rfl^R f^T eft Ret RT^R^I 

(et) ^JTef sfri R> RR?T R^RTTflRf r 4 RRR R RT RRR cf> RT?R Ripf RRRT RR RRRTT 11 

RTitRT RR- RTRRT 

Pl4^0 


TJRT cbl4fbH 3fR Tlef RRTRR 
R^ fteeft-110001, Rnicb 18 RRRft 2016 

f^RR:—RT^tR TJRT 47J7R 0l4?bH (^Hc|l^ei4l) RTRRT R>nf|i| RTRRT RR^R R> cfgcT RT^fTR TJRT fcTRTRT effa (RRRT^sTtRRT) Rl 
RRRR 3fk TRTTRTR f^R qf^R Rl RRR $ RRR 3 \ 

R. RRT. 2-2/2015-RRRT^R>TRT—3TRTR7RTR4t r4 rt^R TJRT %RT Rl4fbH (klRcil^cHlI) RTRRT <4-41 r TTrrr 
RRFT RT RRR fcRiRT 08 TJcTT^, 2015 R^t 3Tf47JRRT R. 2-2/2015 -RRr4rTRR RTRT RTTflR TT^Rf TJRT f^RRR qRq 
(RRRl44lk!R>) R^t 3^41 RT 4> f^RR 6 RT RTRRTRf RT 3 Tr4r PlMfelfed RRcTR RTcft Rf^RR ^ tjrr Rl f^R r§r 
RT f^TRTTfr RTT 3iR,HlRR TRJRTcT RTt 4 RTT f44?T f3TT f: 


RTR R. 

RTR 

RR/RRRTR 

1. 

RRfRR 'HlRlRIet, RRR r^T (TRRR RRR) tjrt RTrJrtr sfR tIr RRTeTR 

RERgT (r4r) 

2. 

RTRfTR R^TT, TTRtR (^RT RTt4rtr) 

RRRT (R^R) 

3. 

R;4t flRR RFfT ^RT, RRT R^TR RR flxfTR ReTTRRTR, Tjcq RTT^RTR 3Tk t4r RRTeTR 

TTRTR (r4r) 

4. 

erfeTR ^RR ^RT, TTgRR TTf^TR (^RT RTT^RTR) 

TTRTR (r4r) 

5. 

RRR RTRTeT (RRTf^T.) RelIRT ftfR, HRpliRR, (RRRT^irt) 

TTRTR (t4r) 

6. 

RT. RfT. 7^. R4RT, f^RRT RT^tR RRT RTRRT 

RRTR (r4r) 

7. 

RT. RRT fleeff, f^RRT, (3TRRfTRR3TT^RT^t) 

RRTR (r4r) 

8. 

Tg^ft efTRT RRTefT 

RRRT 

9. 

RRR RjqR 

RRRT 

10. 

RR^RfeRTR, Pll^lcb, tjrt RTrfRTR 3TR tIr RRTRR 

RRTR-Rf^R 


2. RflRR RTT RTT^ RRTR ^RTERT RRTR R^T R?RT Rf4 RR:— 


(i) Rcilfeiill Rlf^TR RTR f^RT RRT RT RT; 

(ii) RR 3TRRTR RTT Rift RTRT RRT RT f^RTR RR4fa RTRRT R?t RTR R ^frRR 3TRRRT RlftcH RT; RT 

(iii) TTRTR ^ RR R Rrqf R7 t 4 R RI^Rcb sfR HHRHR 7RT R 3RTR4 ^T RRT Rt | 

3. Rf^RR Rl RRRfRT 7HR7RI RR RTT^RTTRT RR STT^RTf R^ RfRt RT4 R^t cTTRRR R clRr r 4 R^t 3TRRr $ feR ?RR 3fR 
TTRTR ^R: RTRTRTR RjR RtR | 

4. RflRR $ f4rrR r4r RRTR $ R|4rIcH R^t STRf^r TRrR RRT RR RTT RR^RR RRTeTl RRT #ft I 

3tt4rt 

3Tt4r f^RT RTTRT f fir RRfTJRRT r| rrr $ RRRR R RRTtRtR Utrt RR 3fR r 4I RRRrRt r4 ttrtRr Utrt 

rr I 

RR?R RRTRIcH 

RcR rRir 
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MINISTRY OF MINES 
New Delhi, the 6th February 2016 

COMBINED GEO-SCIENTIST AND GEOLOGIST EXAMINATION, 2016 

No. 4/4/2015-M.II—The rules for the open competitive examination to be held by the Union Public Service 
Commission for the purpose of filling vacancies of Geologists, Geophysicist and Chemists [JTS Entry Grade Group ‘A’ duty 
post] of Geological Survey of India and Jr. Hydrogeologists (Scientist B), Group A, Ministry of Water Resources published 
hereby for general information. 

(1) Category I 

The details of posts in the Geological Survey of India, an Attached Office of Ministry of Mines, Govt, of India to be 
filled up through this Examination, are as follows: 

Name of the Post : Geologist, Geophysicist and Chemist 

Group : Group ‘A’ 

Pay Scale : PB-3: Rs. 15,600—39,100/- with Grade Pay of Rs. 5,400/- 

Service : (i) Ministry of Mines, Central Geological Service Group‘A’Rules, 2010 

(ii) Geological Survey of India Geophysical Service Group ‘A’ Rules, 2013 

(iii) Geological Survey of India Chemical Service Group ‘A’ Rules, 2013 

Category II 

The details of posts, in the Central Ground Water Board, a subordinate office of Ministry of Water Resources, Govt, 
of India, to be filled up through this Examination, are as follows : 

Name of the Post : Jr. Hydrogeologists (Scientist B ), 

Group : Group ‘A’ 

Pay Scale : PB-3: Rs. 15,600—39,100/-with Grade Pay of Rs. 5,4007- 

Service : Central Ground Water Board, Central Water Services 

(2) A candidate may compete for any one or both the categories of posts for which he is eligible in terms of the Rules. 
A candidate who qualifies for both the categories of posts on the result of the written part of the examination will be 
required to indicate clearly in the Detailed Application Form the categories of posts for which he wishes to be 
considered in the order of preference so that having regard to his rank in order of merit, due consideration can be 
given to his preference when making appointment. 

N.B: (i) No request for making subsequent addition/alteration in the details indicated by a candidate in his Detailed 
Application Form will be entertained by the Commission. 

N.B: (ii) The selection of candidates for the posts of Geologist, Geophysicist and Chemist in GSI 
Jr. Hydrogeologists (Scientist B), Group A Ministry of Water Resources shall be strictly in with their merit position 
in each category and number of vacancies separately. 

(3) The approximate number of vacancies to be filled on the basis of results of above Geologist, Geophysicist and 
Chemist Examination in GSI, Ministry of Mines and Jr. Hydrogeologists (Scientist B), Group A, in CGWB, 
Ministry of Mines and Jr. Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Water Resources will be 
specified in the Notice issued by the Commission. Reservation of vacancies among the vacancies of Geologist, 
Geophysicist and Chemist in GSI and Jr. Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Water 
Resources reported/notified to be filled through above Examination, for candidates belonging to the Scheduled 
Castes, Scheduled Tribes, Other Backward Classes and Physically Handicapped persons will be made as per Govt, 
of India rules & regulation in force. 

(4) Appointment of the selected candidates based on the results of the above examination will be made initially on 
temporary basis. 

(5) The examination will be conducted by the Union Public Service Commission in the manner in Appendix -1 to these 
Rules. 
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(6) The dates on which and the places at which the examination will be held shall be fixed by the UPSC (hereinafter 

referred as Commission) 

(7) A candidate must be either: 

(a) a citizen of India, or 

(b) a subject of Nepal, or 

(c) a subject of Bhutan, or 

(d) A Tibetan refugee who came over to India, before the 1st January, 1962, with the intention of settling in India, 
or 

(e) a person of Indian origin who has migrated from Pakistan, Burma, Sri Lanka, East African countries Kenya, 
Uganda, the United Republic of Tanzania, Zambia, Malawi, Zaire and Ethiopia or Vietnam with the intention 
of Permanently settling in India. 

Provided that a candidate belonging to categories (b), (c), (d) and (e) above shall be a person in whose favour 
a certificate of eligibility has been issued by the Government of India. 

A candidate in whose case a certificate of eligibility is necessary may be admitted to the examination but the 
offer of appointment may be given only after the necessary eligibility certificate has been issued to him by the 
Government of India. 

(8) Age limit: 

(a) For Geologist and Geophysicist and Chemist (Group ‘A’ ) in the Geological Survey of India, an attached office 
of Ministry of Mines, Government of India: A candidate must have attained the age of 21 years and must not 
have attained the age of 32 years on the first day of the month of January of the year in which the Examination 
is to be held [i.e. as on 1st January, 2016] i.e. he/she must have been born not earlier than 2nd January, 1984 
and not later than 1st January 1995. 

(b) Jr. Hydrogeologists (Scientist B), Group A, in Central Ground Water Board, Ministry of Water Resources : A 
candidate must have attained the age of 21 years and must not have attained the age of 35 years on the first 
day of the month of January of the year in which the Examination is to be held [i.e. as on 1st January, 2016 ] 
i.e. he/she must have been born not earlier than 2nd January, 1981 and not later than 1st January 1995. 

N.B: Candidates should ensure that they meet the age eligibility criteria for the post mentioned for which 
they are applying. 

(c) The upper age limit will be relaxable up to a maximum of seven years in the case of Government servants, if 
they are employed in a Department mentioned in Column-I below and apply for the corresponding post(s) 
mentioned in Column - II. 


Column -1 


Column - II 

Geological 

(i) 

Geologist Group ‘A’ 

Survey of India 

(ii) 

Geophysicist Group ‘A’ 


(iii) 

Chemist Group ‘A’ 

Central Ground 
Water Board 

(i) 

Jr. Hydrogeologist, Gr. A 


(d) The upper age limits prescribed above will be further relaxable: 

(i) Up to a maximum of five years if a candidate belongs to a Scheduled Caste or a Scheduled Tribe. 

(ii) Up to a maximum of three years in the case of candidates belonging to Other Backward Classes who are 
eligible to avail of reservation applicable to such candidates. 

(iii) Up to a maximum of five years, if a candidate had ordinarily been domiciled in the State of Jammu & 
Kashmir during the period from the 1st January, 1980 to 31st day of December, 1989. 
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(iv) Up to a maximum of three years in the case of Defence Services personnel disabled in operations during 
hostilities with any foreign country or in a disturbed area and released as a consequence thereof. 

(v) Up to a maximum of five years in the case of Ex-servicemen including Commissioned Officers and 
ECOs/SSCOs who have rendered at least five years of Military Service as on 1st January, 2016 and have 
been released (i) on completion of assignment including those whose assignment is due to be completed 
within one year from 1st January, 2016 otherwise than by way of dismissal of discharge on account of 
misconduct or inefficiency or (ii) on account of physical disability attributable to Military Service or 
(iii) on invalidment. 

(vi) Up to a maximum of 5 years in the case of ECOs/SSCOs who have completed an initial period of 
assignment of 5 years of Military Service as on 1st January, 2016 and whose assignment has been 
extended beyond 5 years and in whose case the Ministry of Defence issues a certificate that they can 
apply for civil employment and that they will be released on 3 months’ notice on selection from the date 
of receipt of offer of appointment. 

(vii) Up to a maximum of 10 years in the case of blind, deaf-mute and Orthopedically disabled persons. 

Note I: Candidates belonging to the Scheduled Castes and the Scheduled Tribes and the Other Backward 
Classes who are also covered under any other clauses of Rule 8 (d) above, viz. those coming under the 
category of Ex-servicemen persons domiciled in the state of J & K physically handicapped etc. will be eligible 
for grant of cumulative age-relaxation under both the categories. 

Note II: The term ex-servicemen will apply to the persons who are defined as ex-servicemen in the Ex- 
Servicemen (Re-employment in Civil Services and Posts) Rules, 1979, as amended from time to time. 

Note III: The age concession under Rule 8(d) (v) and (vi) will not be admissible to Ex-Servicemen and 
Commissioned Officers including ECOs/SSCOs who are released on their own request. 

Note IV: Notwithstanding the provision of age-relaxation under Rule 8(d)(vii) above, a physically 
handicapped candidate will be considered to be eligible for appointment only if he/she (after such physical 
examination as the Government of appointing authority, as the case may be may prescribe) is found to satisfy 
the requirements of physical and medical standards for the concerned Services/Posts to be allocated to the 
physically disabled candidates by the Government. 

SAVE AS PROVIDED ABOVE THE AGE LIMITS PRESCRIBED CAN IN NO CASE BE RELAXED 

The date of birth accepted by the Commission is that entered in the Matriculation or Secondary School Leaving 
Certificate or in a certificate recognized by an Indian University as equivalent to Matriculation or in an extract from 
a Register of Matriculates maintained by a University which extract must be certified by the proper authority of the 
University or in the Higher Secondary or an equivalent examination certificate. 

No other document relating to age like horoscopes, affidavits, birth extracts from Municipal Corporation Service 
records and the like will be accepted. 

The expression Matriculation Higher Secondary Examination Certificates in this part of the instructions include the 
alternative certificates mentioned above. 

Note 1: Candidates should note that only the date of birth as recorded in the Matriculation Secondary Examination 
Certificate or an equivalent certificate on the date of submission of application will be accepted by the Commission 
and no subsequent request for its change will be considered or granted. 

Note 2: Candidates should also note that once a date of birth has been claimed by them and entered in the records of 
the Commission for the purpose of admission to an Examination, no change will be allowed subsequently (or at any 
other Examination of the Commission) on any ground whatsoever. 

N.B: (i) The candidature of a person who is admitted to the examination under the age concession mentioned in Rule 
8(c) above, shall be cancelled, if after submitting his application, he resigns from service or his services are 
terminated by his department/office, either before or after taking the examination. He will, however, continue to be 
eligible if he is retrenched from the service or post after submitting the application. 

(ii) A candidate who, after submitting his application to his department is transferred to other department/office will 
be eligible to compete under departmental age concession for the post(s) for which he would have been eligible, but 
for his transfer, provided his application, duly recommended has been forwarded by his parent Department. 
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(9) Minimum Educational Qualification : 

A candidate must have: 

(i) For Geologists Gr ‘A’ in Geological Survey of India 

Master’s degree in Geological Science or Geology or Applied Geology or Geo-Exploration or Mineral 
Exploration or Engineering Geology or Marine Geology or Earth Science and Resource Management or 
Oceanography and Coastal Areas Studies or Petroleum Geosciences or Petroleum exploration or 
Geochemistry or Geological Technology or Geophysical Technology from a University incorporated by an 
Act of the Central or State Legislature in India or an educational institution established by an Act of 
Parliament or declared to be deemed university under section 3 of the University Grants Commission Act, 
1956 (3 of 1956) i.e. recognized University. 

(ii) For Geophysicists Gr ‘A’ in Geological Survey of India 

M.Sc. in Physics or Applied Physics or M.Sc. (Geophysics) or Integrated M.Sc. (Exploration Geophysics) or 
M.Sc (Applied Geophysics) or M.Sc. (Marine Geophysics) or M.Sc. (Tech.) (Applied Geophysics) from a 
University incorporated by an Act of Parliament or State Legislature in India or other educational institutes 
established by an Act of the Parliament or declared to be deemed universities under the University Grants 
Commission Act, 1956. 

(iii) For Chemists Gr ‘A’ in Geological Survey of India 

M. Sc. in Chemistry or Applied Chemistry or Analytical Chemistry from a University incorporated by an Act 
of Parliament or State Legislature or other educational Institutes established by an Act of the Parliament or 
declared to be deemed Universities under section 3 of the University Grants Commission Act, 1956 i.e. 
recognized University. 

(iv) For Junior Hydrogeologists (Scientist 'B'), Group 'A' in C.G.W. B. 

(a) Master's degree in Geology or Applied Geology or Marine Geology from a University incorporated by 
an Act of the Central or State Legislature in India or other educational Institutes established by an act of 
Parliament or declared to be deemed as Universities under Section 3 of the University Grants 
Commission Act, 1956; or 

(b) Master's degree in Hydrogeology from a recognized University. 

Note: Masters’ degree in the respective discipline means the post graduate degree of minimum two years 
duration after graduation from a recognized university in the respective discipline, whether be it 
integrated course or otherwise. 

(a) Candidates who have appeared at the final examination of the minimum educational qualification 
specified in clause (i) to (iv) of this paragraph, passing of which shall render them eligible to appear at 
the relevant year Examination, but have not been informed of the result may also apply for admission to 
the Examination and in such case his or her admission to the relevant year Examination shall be 
provisional and subject to obtaining minimum educational qualification specified in clause (i) to (iv) of 
this paragraph. 

(b) In exceptional cases the Commission may treat a candidate who has not any of the qualifications 
prescribed in this rule, as educationally qualified provided that he has passed examinations conducted by 
other institutions, the standard of which in the opinion of the Commission, justifies his admission to the 
examination. 

(c) A candidate who is otherwise qualified but who possess the Master’s degree from a foreign University 
approved by the Government may also apply for the Examination. 

(10) Candidates must pay the fee prescribed in the Commission's Notice. 

(11) All candidates in Government service, whether in a permanent or in temporary capacity or as work-charged 
employees, other than casual or daily rated employees or those serving under Public Enterprises will be required to 
submit an undertaking that they have informed in writing to their Head of Office/Department that they have applied 
for the above examination. 

Candidates should note that in case of a communication is received from their employer by the Commission within 
30 days from the last date of receipt of application in the Commission for the relevant year examination withholding 
permission to the candidates applying for appearing at the examination, their application will be liable to be rejected/ 
candidature will be liable to be cancelled. 
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(12) The decision of the Commission with regard to the acceptance of the application of a candidate for the examination 
and his eligibility or otherwise for admission to the examination shall be final. 

The candidates applying for the examination should ensure that they fulfill all the eligibility conditions for 
admission to the Examination. Their admission at all the stages of examination for which they are admitted by the 
Commission, viz Written Examination and interview/Personality Test will be purely provisional, subject to their 
satisfying the prescribed eligibility conditions, if on verification at any time before or after the Written Examination 
or Interview/ Personality Test it is found that they do not fulfill any of eligibility conditions, their candidature for the 
examination will be cancelled by the Commission. 

(13) No candidate shall be admitted to the examination unless he holds a certificate of admission from the Commission. 

(14) A candidate who is or has been declared by the Commission to be guilty of - 
Obtaining support for his candidature by any means, or 
Impersonating, or 

Procuring impersonation by any person; or 

Submitting fabricated documents or documents which have been tampered with; or 
Making statements which are incorrect or false, or suppressing material information; or 
Resorting to any other irregular or improper means in connection with his candidature for the examination; or 
Using unfair means during the examination; or 

Writing irrelevant matter, including obscene language or pornographic matter, in the script(s); or 
Misbehaving in any other manner in the examination hall; or 

Harassing or doing bodily harm to the staff employed by the Commission for the conduct of their examination, 
or 

Being in possession of or using mobile phone, pager, bluetooth or any electronic equipment or device or any 
other equipment capable of being used as a communication device during the examination, or 

Violating any of the instructions issued to the candidates alongwith their Admission Certificates permitting 
them to take the examination; or 

Attempting to commit or as the case may be, abetting the Commission of all or any of the acts specified in the 
foregoing clauses, may in addition to rendering himself liable to criminal prosecution - 

(a) To be disqualified by the Commission from the examination for which he is a candidate, and or 

(b) To be debarred either permanently or for a specified period 

(i) By the Commission from any examination or selection held by them, 

(ii) By the Central Government from any employment under them; and 

(c) If he is already in service under Government, to disciplinary action under the appropriate rules Provided 
that no penalty under this rule shall be imposed except after- 

(i) Giving the candidate an opportunity of making such representation in writing as he may wish to 
make in that behalf, and 

(ii) Taking the representation, if any, submitted by the candidate within the period allowed to him into 
consideration. 

(15) Candidates who obtain such minimum qualifying marks in the written examination as may be fixed by the 
Commission in their discretion shall be summoned by them for an interview/personality test. 

Provided that candidates belonging to the Scheduled Caste/Scheduled Tribes or Other Backward Classes may be 
summoned for a personality test by the Commission by applying relaxed standards if the Commission is of the 
opinion that sufficient number of candidates from these communities are not likely to be summoned for a personality 
test on the basis of the general standard in order to fill up the vacancies reserved for them. 


(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 
(viii) 

(ix) 

(x) 

(Xi) 

(Xii) 

(xiii) 
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(16) (i) After the interview the candidates will be arranged by the Commission in the order of merit as disclosed by 

the aggregate marks finally awarded to each candidate. Thereafter, the Commission shall, for the purpose of 
recommending candidates against unreserved vacancies, fix a qualifying mark (hereinafter referred to as 
general qualifying standard) with reference to the number of unreserved vacancies to be filled up on the basis 
of the relevant year of examination. For the purpose of recommending reserved category candidates belonging 
to the Scheduled Castes, the Scheduled Tribes and Other Backward Classes against reserved vacancies, the 
Commission may relax the general qualifying standard with reference to number of reserved vacancies to be 
filled up in each of these categories on the basis of the relevant year of examination. 

Provided that the candidates belonging to the Scheduled Castes, Scheduled Tribes and the Other Backward 
Classes who have not availed themselves of any of the concessions or relaxations in the eligibility or the 
selection criteria, at any stage of the examination and who after taking into account the general qualifying 
standards are found fit for recommendations by the Commission shall not be recommended against the 
vacancies reserved for the Scheduled Castes, the Scheduled Tribes and Other Backward Classes. 

(ii) The Commission may further lower the qualifying standards to take care of any shortfall of candidates for 
appointment against unreserved vacancies and any surplus of candidates against reserved vacancies arising out 
of the provisions of this rule. 

(17) The prescribed qualifying standards will be relaxable at the discretion of the Commission at all the stages of 
examination in favour of physically handicapped candidates in order to fill up the vacancies reserved for them. In 
case, however, the physically handicapped candidates get selected on their own merit in the requisite number at the 
qualifying standards fixed by the Commission for General, SC, ST and OBC category candidates, extra physically 
disabled candidates i.e. more than the number of vacancies reserved for them, will not be recommended by the 
Commission on the relaxed standards. 

(18) The form and manner of communication of the result of the examination to individual candidates shall be decided by 
the Commission in their discretion and the Commission will not enter into correspondence with them regarding the 
result. 

(19) Success in the examination confers no right to appointment unless Government are satisfied after such enquiry as 
may be considered necessary, that the candidate having regard to his character and antecedents and educational 
qualification acquired before the commencement of relevant year of examination and prescribed age limit etc., is 
suitable in all respect for appointment to the post. 

(20) A candidate must be in good mental and bodily health and free from any physical defect likely to interfere with the 
discharge of his duties as an officer of the service. A candidate who after such medical examination as Government 
or the appointing authority or under these rules, as the case may be, may prescribe, is found not to satisfy these 
requirements will not be appointed. The candidates who are declared finally successful on the basis of this 
examination, may be required to undergo the medical examination to ascertain their physical mental and bodily 
fitness for the post or otherwise. The details of the medical examination are given in the Appendix-11 to these rules. 
Candidates will have to pay a fee to the Medical Board concerned at the time of the Medical Examination as 
prescribed by the medical authority or Govt, of India as the case may be. The fee to be paid for medical examination 
would be indicated in the letter summoning the candidates to appear for medical examination. 

Note: In order to prevent disappointment, candidates are advised to have themselves examined by a Government 
Medical Officer of the standing of a Civil Surgeon before applying for admission to the examination. Particulars of 
the nature of the medical test to which candidates will be subjected before appointment in Gazetted posts and of the 
standards required are given in Appendix-II. For the disable Ex-Defence Services personnel, the standards will be 
relaxed consistent with the requirements of the posts. 

(21) For being considered against the vacancies reserved for them, the physically disabled persons should have disability 
of Forty percent (40%) or more. However, such candidates shall be required to meet one or more of the following 
physical requirement/abilities which may be necessary and prescribed by Competent Authority i.e. Director General, 
GSIGSI for performing the duties in the concerned Services/Posts: 

CODE Physical Requirement 

1. MF Work performed by manipulating (with 

fingers) 

PP Work performed by pulling & pushing 


2 . 
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3. 

L 

Work performed by lifting 

4. 

KC 

Work performed by kneeling and crouching 

5. 

BN 

Work performed by bending 

6. 

S 

Work performed by sitting 

7. 

ST 

Work performed by standing 

8. 

W 

Work performed by walking 

9. 

SE 

Work performed by seeing 

10. 

H 

Work performed by hearing/speaking 

11. 

RW 

Work performed by reading & writing 


The functional classification in their case shall be one or more of the following, consistent with the requirements of 
the concerned Service Posts - 

FUNCTIONAL CLASSIFICATION 

Code Functions 


1. BL 

2. BA 

3. BLA 

4. OL 

5. OA 

6. BH 

7. MW 

8. B 

9. PB 

10. D 

11. PD 


both legs affected but not arms 

both arms affected a. impaired reach 
b. weakness of grip 

both legs and both arms affected 

one leg affected (R or L) a. impaired reach 

b. weakness of grip 

c. ataxic 

one arm affected (R or L) a. impaired reach 

b. weakness of grip 

c. ataxic 

stiff back and hips (cannot sit or stoop) 

muscular weakness and limited physical 
endurance 

blind 

partially blind 
deaf 

partially deaf 


(22) A candidate will be eligible to get the benefit of community reservation only in case the particular caste to which the 
candidates belongs is included in the list of reserved communities issued by the Central Government. If a candidate 
indicates in his/her application form for Combined Geoscientist and Geologist Examination that he/she belongs to 
General Category but subsequently writes to the Commission to change his/her category to a reserved one, such 
request shall not be entertained by the Commission. 

While the above principle will be followed in general there may be a few cases where there was a little gap (say 2-3 
months) between the issuance of a Government Notification enlisting a particular community in the list of any of the 
reserved communities and the date of submission of the application by the candidate. In such cases the request of 
change of community from general to reserved may be considered by the Commission on merit. 

(23) Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/PH/Ex-servicemen must ensure that 
they are entitled to such reservation/relaxation as per eligibility prescribed in the Rules/Notice. They should also be 
in possession of all the requisite certificates in the prescribed format in support of their claim as stipulated in the 
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Rules/ Notice for such benefits, and these certificates should be dated earlier than the due date (closing date) of the 
application. 

(24) No person 

(a) who has entered into or contracted a marriage with a person having a spouse living or 

(b) who having a spouse living has entered into or contracted a marriage with any person shall be eligible for 
appointment to service. 

Provided that the Central Government may, if satisfied that such marriage is permissible under the personal law 
applicable to such person and the other party to the marriage and there are other grounds for so doing, exempt any 
person from the operation of this rule. 

(25) Brief particulars relating to the posts to which recruitment is being made through this examination are given in 
Appendix - III. 

FARIDA M. NAIK 
Director 


APPENDIX -1 

1. The examination shall be conducted according to the following plan 
Part I - Written examination in the subjects as set out in para 2 below 

Part II - Interview/Personality Test of such candidates as may be called by the Commission, carrying a maximum of 
200 marks. 

2. The following will be the subjects for the written examination, for selection to the post of Geologist, Geophysicist and 
Chemist Group ‘A’ in GSI and Junior Hydrogeologist (Scientist 'B'), Group 'A' for Central Ground Water Board. 


Subject 

Duration 

Maximum Marks 

(1) 

(2) 

(3) 


1. General English (common for all category) 3 hrs 100 


Category - 1 For the post of Geologists 

2. Geology Paper I: 

3. Geology Paper II: 

4. Geology Paper III: 

3 hrs 

3 hrs 

3 hrs 

200 

200 

200 

Category - 2 For the post of Geophysicists 

2. Geophysics Paper I: 

3 hrs 

200 

3. Geophysics Paper II: 

3 hrs 

200 

4. Geophysics Paper III: 

3 hrs 

200 

Category - 3 For the post of Chemists 

2. Chemistry Paper I: 

3 hrs 

200 

3. Chemistry Paper II: 

3 hrs 

200 

4. Chemistry Paper III: 

3 hrs 

200 

Category - 4 For the Post of Jr. Hydrogeologist 

2. Geology Paper I 

3 hrs 

200 

3. Geology Paper II 

3 hrs 

200 

4. Hydrogeology 

3 hrs 

200 


Note I: Candidates competing for selection to the posts of Geologist, Geophysicist, Chemist and Junior 
Hydrogeologist will be required to appear in all the subjects mentioned against respective category above. 





PartI—Sec. 1] 


THE GA ZE TTE OF INDIA, FEBRUARY 6, 2016 (MAGHA 17, 1937) 


187 


Note II: Candidates competing for selection for both the posts of Geologist and Jr. Hydrogeologist will be required to 
appear in all the subjects mentioned against Categories 1 and 4 above. 

Note III: If any candidate failed to appear in any one or more of above papers, meant for written examination for 
selection to the post of Geologist, Geophysicist, Chemist and Hydrogeologist, their candidature shall stand rejected 
and part of written examination appeared by him/her shall not be evaluated and counted for any purpose. 

3. THE EXAMINATION IN ALL THE SUBJECT WILL BE OF CONVENTIONAL (ESSAY) TYPE 

4. All Question Papers must be answered in English. The Question Papers will be set in English only. 

5. The standard and syllabus of the examination will be as shown in the Schedule to Appendix -1. 

6. Candidates must write the papers in their own hand. In no circumstances they will be allowed the help of scribe to write 
answers for them. However, blind candidates and the candidates with locomotor disability and cerebral palsy where 
dominant (writing) extremity is affected to the extent of slowing the performance of function (minimum of 40% 
impairment) will be allowed to write Combined Geo-Scientist and Geologist Examination with the help of a scribe. 

Compensatory time of twenty minutes per hour shall be permitted for the Blind candidates and the candidates with 
locomotor disability and cerebral palsy where dominant (writing) extremity is affected to the extent of slowing the 
performance of function (minimum of 40% impairment) will be allowed in the Combined Geo-Scientist and Geologist 
Examination. 

7. The Commission have discretion to fix the qualifying marks in any or all the subjects of the examination. 

8. Credit will be given for orderly effective and exact expression combined with due economy of words in all subjects of 
examination. 

9. In the question papers, wherever necessary, questions involving the Metric System of Weights and Measures only will 
be set. 

10. Candidates should use only international form of Indian numeric (e.g. 1, 2, 3, 4, 5 etc. ) while answering question 
papers. 

11. Candidates are permitted to bring and use battery operated pocket calculators for answering papers in this examination. 
Loaning or interchanging of calculators in the Examination Hall is not permitted. 

12. Interview/Personality Test : The candidate will be interviewed by Board i.e. Interview Board(s) constituted by the 
Commission. The object of the interview will be to assess the suitability for the post(s) of Geologist, Geophysicist, 
Chemist and Jr. Hydrogeologist. Special attention will be paid in the Personality Test to assessing the candidate’s 
capacity for leadership, initiative and intellectual curiosity tact and other social qualities, mental and physical energy 
powers of practical application, integrity of character and aptitude for adapting themselves to the field life. 

SCHEDULE 

STANDARD AND SYLLABUS 

A paper in General English is compulsory and common for all the four categories and A paper in General English is 
compulsory and common for all the four categories and its standard will be such as may be expected of a science graduate. 
3 compulsory papers each on Geology, Geophysics, Chemistry and Hydrogeology subjects will be approximately of the 
M.Sc. degree standard of an Indian University and questions will generally be set to test the candidate’s grasp of the 
fundamentals in each subject. 

There will be no practical examination in any of the subjects 
(1) GENERAL ENGLISH: 100 Marks 

Candidate will be required to write a short Essay in English. Other questions will be designed to test their 
understanding of English and workman like use of words. 

(1) GEOLOGY - PAPER I : 200 Marks 

Section A : Geomorphology and Remote Sensing. 

Introduction : Development, Scope, Geomorphic concepts, Types and Tools; Landforms: Role of Lithology, 
peneplaination, endogenous and exogenous forces responsible, climatic and Tectonic factors and rejuvenation of landforms; 
Denudational processes : 
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Weathering, erosion, transportation, weathering products and soils - profiles, types, duricrusts; Hillslopes : Their 
characteristics and development, fluvial processes on hillslopes; River and drainage basin: Drainage pattern, network 
characteristics, Valleys and their development, processes of river erosion, transportation and deposition; Landforms produced 
by geomorphic agents: Fluvial, Coastal , Glacial and Aeolian landforms; Geomorphic indicators of neotectonic movements : 
Stream channel morphology changes, drainage modifications, fault reactivation, Uplift - subsidence pattern in coastal areas; 
Applied Geomorphology : Application in various fields of earth sciences viz. Mineral prospecting, Geohydrology, Civil 
Engineering and Environmental studies; Geomorphology of India: Geomorphical features and zones 

Electromagnetic radiation - characteristics, remote sensing regions and bands; General orbital and sensor 
characteristics of remote sensing satellites; Spectra of common natural objects - soil, rock, water and vegetation. Aerial 
photos - types, scale, resolution, properties of aerial photos, stereoscopic parallax, relief displacement; Principles of 
photogramme try; Digital image processing - characteristics of remote sensing data, preprocessing, enhancements, 
classification; Elements of photo and imagery pattern and interpretation, application in Geology; Remote sensing applications 
in interpreting structure and tectonics, Lithological mapping, mineral resources, natural hazards and disaster mitigation, 
groundwater potentials and environmental monitoring. Landsat, Skylab, Seasat and other foreign systems of satellites and 
their interpretation for geological and other studies; Space research in India - Bhaskara and IRS systems and their 
applications, Thermal IR remote sensing and its applications, Microwave remote sensing and its applications. Principles and 
components of Geographic Information System (GIS), remote sensing data integration with GIS, applications of GIS in 
various geological studies. 

Section B: Structural Geology 

Principle of geological mapping and map reading, projection diagrams. Stress-strain relationships for elastic, plastic 
and viscous materials. Measurement of strain in deformed rocks. Behaviour of minerals and rocks under deformation 
conditions. Structural analysis of folds, cleavages, lineations, joints and faults. Superposed deformation. Mechanism of 
folding, faulting and progressive deformation. Shear 

Zones: Brittle and ductile shear zones, geometry and products of shear zones; Mylonites and cataclasites, their origin 
and significance.Time relationship between crystallization and deformation. Unconformities and basement-cover relations. 
Structural behaviour of igneous plutons, diapirs and salt domes. Introduction to petrofabric analysis. 

Section C: Geodynamics 

Earth and its internal structure. Continental drift - geological and geophysical evidence and objections. An overview of 
plate tectonics including elementary concepts of plates, lithosphere, asthenosphere, types of plate boundaries and associated 
important geological features like oceanic trenches, volcanic arcs, accretionary wedges, topography of mid-ocean ridges, 
magnetic anomaly stripes and transform faults. Gravity anomalies at mid-ocean ridges, deep sea trenches, continental shield 
areas and mountain chains. Palaeomagnetism and its application for determining palaeoposition of continents. Isostasy, 
Orogeny and Epeirogeny. Seismic belts of the earth. Seismiciy at plate boundaries. Principles of Geodesy, Global Positioning 
System (GPS) and its application in crustal motion monitoring including neotectonics. Palaeoposition of India and 
Geodynamics of the Indian plate. 

Section D: Stratigraphy 

Principles of Statigraphy : History and Development of Statigraphy; Stratigraphic procedures (Surface and Subsurface); 
Concept of Lithofacies and Biofacies; Stratigraphic Correlation (Litho, Bio- and Chronostratigraphic Correlation); Study of 
standard stratigraphic code (Lithostratigraphic, Biostratigraphic and Chronostratigraphic); Concepts of Magnetostratigraphy, 
Chemostratigraphy, Event stratigraphy, and Sequence stratigraphy; Nomenclature and the modern stratigraphic code. 
Radioisotopes and measuring geological time. Geological time-scale. Stratigraphic procedures of correlation of 
unfossiliferous rocks. Precambrian stratigraphy of India : Achaean stratigraphy -tectonic frame-work, geological history and 
evolution of Dharwar, and their equivalents; Easterghats mobile belt; Proterozoic stratigraphy -tectonic framework, 
geological history and evolution of Cuddapahs and their equivalents. Palaeozoic stratigraphy: Palaeozoic formations of India 
with special reference to type localities, history of sedimentation, fossil content. Mesozoic stratigraphy: Mesozoic formations 
of India with special reference to type localities, history of sedimentation, fossil content. Cenozoic stratigraphy: Cenozoic 
formations of India, Rise of the Himalayas and evolution of Siwalik basin. Stratigraphic boundaries: Stratigraphic boundary 
problems in Indian geology. Gondwana Supergroup and Gondwanaland. Deccan Volcanics. Quaternary stratigraphy. Rocks 
record, palaeoclimates and palaeogeography. 

Section E : Palaeontology 

Evolution of the fossil record and the geological time scale. Basic and functional morphology of major fossil groups. 
Species concept; Major evolutionary theories ; Techniques in Palaeontology mega fossils- microfossils - nannofossils , 
ichnofossils - collection, identification and illustration - binomial Nomenclature; Invertebrate Palaeontology - A brief study 
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of morphology, classification, evolutionary trends and distribution of Bivalves, cephalopoda and Gastropods, Echinoids, 
Corals and Brachiopods. Vertebrate Palaeontology - Brief study of vertebrate life through ages. Evolution of reptiles and 
mammals; Siwalik vertebrate fauna; Biodiversity and mass extinction events; evidence of life in Precambrian times; 
Palaeontological perspective : Use of palaeontological data in a) Stratigraphy b) Palaeoecology and evolution; Introduction 
to Micropalaeontology; Types of Microfossils; Plant fossils: Gondwana flora and their significance. Different microfossil 
groups and their distribution in India; Application of palynology. Basic idea about statistical application in palaeontology. 
Fundamentals of isotopic studies of fossils. 

GEOLOGY - PAPER II: 200 Marks 

Section A : Mineralogy and Geochemistry & Isotope Geology 

External symmetry of crystals: Symmetry Elements, methods of projection, derivation of 32 classes, Hermaun Muguin 
notation. Internal symmetry of crystals: Derivation of 230 space groups, diffraction of crystals by X-rays, Braggs’ law. 
Principles of optical mineralogy : Optical mineralogy, polarized light, behaviour of isotropic and anisotropic minerals in 
polarized light, refractive index, double refraction, birefringence, sign of elongation, interference figures, 2V, dispersion in 
minerals. Optic sign, pleochroic scheme and determination of fast and slow vibrations and accessory plates. Introduction to 
mineralogy: Definition and classification of minerals. Structural and chemical principles of crystals / minerals, chemical 
bonds, ionic radii, coordination number (CN) and polyhedron. Structure, chemistry, physical and optical characters and 
paragenesis of mineral groups: Olivine, pyroxene, amphibole, mica and spinel groups; Feldspar, quartz, feldspathoid, 
aluminum silicate, epidote and garnet groups. Accessory minerals: Apatite, calcite, corundum, scapolite, sphene and zircon. 
Earth mineralogy: Average mineralogical composition of crust and mantle, mineral transformations in the mantle with depth. 

Earth in relation to the solar system and universe, cosmic abundance of elements. Composition of the planets and 
meteorites. Structure and composition of earth and distribution of elements. Trace elements and REE and their importance in 
fractional crystallization during magmatic / partial melting. Elementary crystal chemistry and thermodynamics. Introduction 
to isotope geochemistry. Geochronology and age of the Earth: Law of Radioactivity; Principles of isotopic dating, Decay 
schemes and Derivation of equation of age. Rb/Sr, U- Th -Pb methods of dating the rocks. Age of the Earth. Geochemistry 
and principles of evolution of hydrosphere, biosphere and atmosphere. Geochemical cycle and principles of geochemical 
prospecting. 

Section B : Igneous Petrology 

Origin of magmas: Mantle, onset of partial melting of mantle, processes of partial melting in mantle, mantle-magmas in 
relation to degree and depth-level of partial melting. Phase equilibrium in igneous systems: Binary and ternary systems. 
Bowen's reaction principle: Reaction series and its application to petrogenesis. Magmatic evolution and differentiation: 
Fractional crystallization, gravitational differentiation, gas streaming, liquid immiscibility and assimilation. Structures and 
textures: Definition, description, rock examples and genetic implications of common structures and textures of igneous rocks. 
Classification of igneous rocks: Mode, CIPW norm, IUGS and other standard classifications; Magmatism and tectonics: 
Inter-relationship between tectonic settings and igneous rock suites. Igneous rock suites: Form, structure, texture, modal 
mineralogy, petrogenesis and distribution of Ultramafic rocks: Dunite-peridotite-pyroxenite suite; kimberlites, lamprophyres, 
lamproites, komatiites; Basic rocks: Gabbro-norite-anorthosite-troctolite suite, Dolerites; Basalts and related rocks; 
Intermediate rocks: Diorite-monzonite-syenite suite; Andesites and related rocks; Acidic rocks: Granite-syenite-granodiorite- 
tonalite suite; Rhyolites and related rocks; Alkaline rocks: Shonkinite, ijolite, urtite, melteigite, malignite, alkali gabbros, 
alkali basalt, alkali granite, alkali syenite, nepheline syenite and phonolite; Carbonatites; Ophiolite suite. 

Petrogenetic provinces : Continental areas: Volcanic-Flood basalts-Tholeiites (Deccan Trap, Columbia River basalts); 
Layered gabbroic intrusions: The Bushveld complex, Skaergaard intrusion, Still water complex. Plutonic: Carbonatites and 
alkaline rock complexes of India; Oceanic Rift valleys: MORB- Tholeiites-Ophiolites 

Section C : Metamorphic Petrology & Processes 

Concepts and Theory: Types of Metamorphism and their controlling factors; Common minerals of metamorphic rocks; 
Field observations, petrographic classification of common metamorphic rocks; Metamorphic facies and facies series. Effects 
of Metamorphism : Phase diagrams and graphic representation of mineral assemblages; Prograde and retrograde 
metamorphism, Matasomatism; Deformation textures and textures related to recrystallization; Metamorphic reactions, 
elemental exchange and Pressure - Temperature conditions of Isograds; Mineral assemblages equilibrium reaction textures 
and geo-thermo barometry. Experimental and thermodynamic appraisal of metamorphic reactions; Role of fluids in 
metamorphic reactions. Metamorphism types and products: Regional and thermal metamorphism of pelitic rocks. Regional 
and thermal metamorphism of basic and ultrabasic rocks; Regional and thermal metamorphism of impure, silicious carbonate 
rocks; Metamorphism of Granitoides, Charnockites and Migmatites. Metamorphism in space and time: Plate tectonics and 
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metamorphic processes; Paired metamorphic belts, Archaean and Proterozoic terrains; Extraterrestrial Metamorphism 
(Impact and Shock Metamorphism); polymetamorphism . 

Section D : Sedimentology 

(2) Provenance and diagenesis of sediments. Sedimentary textures. Framework, matrix and cement of terrigenous 
sediments. Definition, measurement and interpretation of grain size. Elements of hydraulics. Primary structures, 
palaeocurrent analysis. Biogenic and chemical sedimentary structures. Sedimentary environment and facies. Facies modeling 
for marine, non-marine and mixed sediments. Tectonics and sedimentation. Classification and definition of sedimentary 
basins. Sedimentary basins of India. Cyclic sediments. Seismic and sequence stratigraphy. Purpose and scope of basin 
analysis. Stratum contours and isopach maps. 

Section E : Environmental Geology and Natural Hazards 

Fundamental concepts of Environmental Geology - it’s scope, objectives, and aims. Earth’s thermal environment and 
Climates. Global warming. Green house effect. Ozone depletion-ice sheets and fluctuation in sea levels. Concepts of 
ecosystem. Earth’s major ecosystems terrestrial and aquatic. Meteorology as environmental science. Air Pollution, sources of 
pollution, pollution due to dust and waste disposal. National and International standards. Environmental health hazards. 
Mining, opencast, underground, disposal of industrial and radio-active waste, dumping stacking, rehandling, management, 
mineral processing, tailing ponds, acid mine drainage, siltation, case studies. Mining below water table, mine water 
discharges, regional effects on water regime. Noise levels- national standards, mining machinery, ill effects. Air sampling 
techniques - respirable dust samplers, high volume air samplers, personal sampling pumps, weather monitoring equipments, 
automatic recorders. Elements of Environmental Impact Assessment - impacts, primary, secondary, prediction, assessment, 
base-line data generation, physical, biological, cultural, socioeconomic aspects. Carrying capacity based developmental 
planning - Assimilative capacity - supportive capacity - Resource based planning - Institutional strategies. Sustainable 
Developmental Planning - Applications of GIS in Environmental Management.Environmental Legislations in India. 

Concepts and principles: Natural hazards - preventive/ precautionary measures - floods, landslides, earthquakes, river 
and coastal erosion. Distribution, magnitude and intensity of earthquakes. Neotectonics and seismic hazard assessment, 
preparation of seismic hazard maps. Impact of seismic hazards on long and short term environmental conditions. Mechanism 
of landslides, causes of major floods, cyclones and storms. Deforestation and land degradation. Coastal erosion, its causes 
and control of Geological hazards and crisis management. 

GEOLOGY - PAPER III: 200 MARKS 

Section A: Indian mineral deposits and mineral economics 

Occurrence and distribution in India of metalliferous deposits - base metals, iron, manganese, aluminium, chromium, 
nickel, gold, silver, molybdenum. Indian deposits of non-metals - Diamond, mica, asbestos, barytes, gypsum, graphite, 
apatite and beryl. Gemstones, refractory minerals, abrasives and minerals used in glass, fertilizer, paint, ceramic and cement 
industries. Building stones. Phosphorite deposits. Placer deposits, rare earth minerals. Strategic, critical and essential 
minerals. India’s status in mineral production vis a vis world scenario, Changing patterns of mineral consumption. UNFC 
classification, National Mineral Policy. Mineral Concession Rules. Marine mineral resources and Laws of Sea. 

Section B: Ore genesis and Geophysics 

Ore deposits and ore minerals. Magmatic processes of mineralization. Porphyry, skarn and hydrothermal 
mineralization. Fluid inclusion studies. Mineralisation associated with - (i) ultramafic, mafic and acidic rocks (ii) greenstone 
belts (iii) komatiites, anorthosites and kimberlites and (iv) submarine volcanism. Magma related mineralization through 
geological time. Stratiform and stratabound ores. Ores and metamorphism - cause and effect relations. Metallogeny and 
mineral belts. 

Interrelationship between geology and geophysics - Role of geological and geophysical data in explaining 
geodynamical features of the earth. General and Exploration geophysics - Different types of geophysical methods; Gravity, 
magnetic, Electrical, Seismic - their principles and applications. Geophysical field operations - Different types of surveys, 
grid and route surveys, profiling and sounding techniques, scales of survey, presentation of geophysical data. Application of 
Geophysical methods - Regional geophysics, ore geophysics, engineering geophysics. Geophysical anomalies : correction to 
measured quantities, geophysical, anomaly, regional and residual (local) anomalies, factors controlling anomaly, depth of 
exploration. Integrated geophysical methods - Ambiguities in geophysical interpretation, Planning and execution of 
geophysical surveys. 
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Section C: Mineral exploration 

Resource, reserve definitions; mineral resource in industries - historical perspective and present. A brief overview of 
classification of mineral deposits with respect to processes of formation in relation to exploration strategies. Principles of 
mineral prospecting and exploration - conceptualization, methodology and stages; sampling, subsurface sampling including 
pitting, trenching and drilling, core and non-core drilling, planning of bore holes and location of bore holes on ground. Core 
logging, geochemical exploration- nature of samples anomaly, strength of anomaly and controlling factors, coefficient of 
aqueous migration. Principles of reverse estimation, density and bulk density, factors affecting reliability of reserve 
estimation, reserve estimation based on geometrical models (square, rectangular, triangular and polygon blocks ) regular and 
irregular grid patterns, statistics and error estimation. Application of Geophysical techniques, Geomorphological and remote 
sensing techniques and Geobotanical and geochemical methods. Application of geostatistical techniques in Mineral 
Exploration. 

Section D: Geology of fuels 

Coal and its properties: Different varieties and ranks of coal. Origin of coal. Coalification process and its causes. 
Lithotypes, microlithotypes and macerals: their physical, chemical and optical properties. Maceral analysis of coal: Mineral 
and organic matter in coal. Petrographical methods and tools of examination. Fundamentals of coal petrology, concept of coal 
maturity, peat, lignite, bituminous and anthracite coal. Application of coal geology in hydrocarbon exploration. Applications 
of coal petrography. Proximate and ultimate analyses. Indian coal & lignite deposits. Industrial evaluation of coal 
characteristics with reference to coal classification. Geology and coal petrography of different coalfields of India. Uses of 
coal for various industries e.g. carbonization, liquefaction, power generation, gasification and coal-bed methane production. 

Origin, migration and entrapment of natural hydrocarbons. Characters of source and reservoir rocks. Structural, 
stratigraphic and mixed traps. Techniques of exploration. Geographical and geological distributions of onshore and offshore 
petroliferous basins of India. 

Mineralogy and geochemistry of radioactive minerals. Instrumental techniques of detection and measurement of 
radioactivity. Radioactive methods for prospecting and assaying of mineral deposits. Distribution of radioactive minerals in 
India. Radioactive methods in petroleum exploration - well logging techniques. Nuclear waste disposal - geological 
constraints. 

Section E : Engineering Geology 

Geological studies and evaluation in planning, design and construction of major civil structures. Elementary concepts 
of rock mechanics and soil mechanics. Site investigation, characterization and problems related to civil engineering projects: 
geological and geotechnical investigations for dams, reservoirs and spillways, tunnels, underground caverns, bridges, 
highways, shorelines. Problems of groundwater in engineering projects. Coastal geotechniques. Environmental 
considerations related to civil engineering projects. Resource evaluation of construction materials. Geological hazards 
(landslides and earthquakes), their significance, causes, preparedness and mitigation. Recent trends in geotechnical 
engineering. Geotechnical case studies of major projects in India. 

(2) GEOPHYSICS - PAPER I: 200 Marks 
PART-A: 100 Marks 


a. Solid Earth Geophysics: 

Introduction to Geophysics its branches and relationship with other sciences. Solar system, its origin, characteristics of 
planetary members, Earth; its rotation and figure. Age of earth & various methods of determination. Tectonics and 
Geodynamics, Thermal history and its characteristics. Gravity field of earth and Isostasy. Geomagnetism, elements of earth's 
magnetism: Internal, External fields and their causes, Paleomagnetism, Polar wandering paths, Seafloor spreading, 
geophysical evidences. Elastic waves, internal structure of earth, variation of physical properties in the interior of earth. 

b. Earthquake and Engineering Seismology: 

Seismology, earthquakes, focal depth, epicenter, great Indian earthquakes, Intensity and Magnitude scales, Energy of 
earthquakes, foreshocks, aftershocks, Elastic rebound theory, Fault plane solutions, Seismicity and Seismotectonics of India, 
Frequency-Magnitude relation (b values), Velocity structure, VpNs studies. Elastic waves, their propagation characteristics. 
Seismic ray theory for spherically and horizontally stratified earth, basic principles of Seismic Tomography and receiver 
function analysis. Seismic network and arrays, telemetry systems, Earthquake prediction; dilatancy theory, short-term, 
middle-term and long- term predictions, Seismic microzonation studies, application for engineering problems, Seismometry, 
Principle of electromagnetic seismograph, displacement meters, velocity meter, accelerometer, WWSSN stations, Strong 
motion seismograph, seismic arrays for detection of nuclear explosions, Broadband seismometry. 
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c. Methods in Geophysics: 

Properties of scalars, vectors and tensors, Elements of vector analysis, Gradient, Divergence and Curl, Gauss's 
divergence theorem, Stokes theorem, Definition of fields, Gravitational field, Newton's Law of gravitation. Gravitation 
potential and fields due to bodies of different geometric shapes, Electrostatic field, Coulomb's law. Electrical permittivity and 
dielectric constant, Basic guiding equations, Magneto static field, Origin of Magnetic field, Ampere's law, Biot and Savart's 
law, Geomagnetic fields, Magnetic fields due to different type of structures, Solution of Laplace equation in Cartesian 
Coordinate, Cylindrical Polar Coordinate and Spherical Polar Coordinate, Complex Variables in Potential theory, Green's 
theorem in Potential Theory. Concept of Image in Potential Theory, Analytical continuation in Potential fields, Numerical 
Methods in Potential Theory. Electrical fields in geophysics, point source, continuous distribution and double layers, 
equipotential and line of force. Current and potential in the earth, basic concept and equations of electromagnetic, Maxwell's 
equations, boundary conditions, elliptic polarization, electromagnetic potential and waves, radiation from dipoles, retarded 
potential, near and far fields, radiation resistance, EM field of a loops of wire on half space, multi-layered media, impedance 
and its application. 

d. Geophysical Inversion: 

Fundamental concepts of inverse theory, Basic definition of inversions with application to Geophysics. Probability, 
Inverses with discrete and continuous models. Forward problems versus Inverse problems. Formulation of inverse problems 
and their relation to a matrix problem, linear inverse problems, classification of inverse problems, least square solutions and 
minimum norm solution, concept of norms, concept of 'a priori' information, constrained linear least square inversion, review 
of matrix theory Introduction to finite difference method, forward, backward and central difference method. Application of 
finite difference method for solving Helmholtz equation. Introduction to finite element method, various steps, simple 
examples showing application of finite element method. Models and data spaces, householder transformation, data resolution 
matrix, model resolution matrix, Eigen values and Eigen vectors, singular value decomposition (SVD), generalized inverses, 
Non-linear inverse problems, Gauss Newton method, steepest descent (gradient) method, Marquardt-Levenberg method, 
Earthquake location problem, tomography problem. Probabilistic approach of inverse problems, maximum likelihood and 
stochastic inverse methods, Backus-Gilbert method, Global optimization techniques, genetic algorithm, simulated annealing 
methods, examples of inverting geophysical data. 

PART-B: 100 Marks 

a. Mathematical Methods of Physics: 

Dimensional analysis. Vector algebra and vector calculus. Linear algebra, matrices, Cayley-Hamilton Theorem. Eigen 
values and eigenvectors. Linear ordinary differential equations of first & second order, Special functions (Hermite, Besse!, 
Laguerre and Legendre functions). Fourier series, Fourier and Laplace transforms. Elements of complex analysis, analytic 
functions; Taylor & Laurent series; poles, residues and evaluation of integrals. Elementary probability theory, random 
variables, binomial, Poisson and normal distributions. Central limit theorem. Green's function. Partial differential equations 
(Laplace, wave and heat equations in two and three dimensions). Elements of computational techniques: root of functions, 
interpolation, and extrapolation, integration by trapezoid and Simpson's rule, solution of first order differential equation using 
Runge-Kutta method. Finite difference methods. Tensors. Introductory group theory: SU (2), 0 (3). Complex Variables, Beta, 
Gamma functions and special functions, Laplace Transform & Fourier series, Fourier Transforms, Introductory methods of 
Numerical analysis. Operators and their properties. 

b. Thermodynamics and Statistical Physics: 

Laws of thermodynamics and their consequences; Thermodynamic potentials, Maxwell relations; Chemical potential, 
phase equilibria; Phase space, micro- and macrostates; Micro canonical, canonical and grand-canonical ensembles and parti¬ 
tion functions; Free Energy and connection with thermodynamic quantities; First-and second-order phase transitions; 
Classical and quantum statistics, ideal Fermi and Bose gases; Principle of detailed balance; Blackbody radiation and Planck's 
distribution law; Bose-Einstein condensation; Random walk and Brownian motion; Introduction to non equilibrium 
processes; Diffusion equation. 

c. Electrodynamics: 

Gauss Theorem, Poison's equation, Laplace's equation, solution to Laplace's equation in Cartesian coordinates, 
spherical, cylindrical coordinates, use of Laplace's equation in the solutions of electrostatic problems. Ampere's circuital law, 
magnetic vector potential, displacement current, Faraday's law of electromagnetic induction. Maxwell's equations, differential 
and integral forms, physical significance of Maxwell's equations. Wave equation, plane electromagnetic waves in free space, 
in non conducting isotropic medium, in conducting medium, electromagnetic vector an scalar potentials, uniqueness of 
electromagnetic potentials and concept of gauge, Lorentz gauge, Columb gauge, charged particles in electric and magnetic 
fields, charged particles in uniform electric field, charged particle in homogeneous magnetic fields, charged particles in 
simultaneous electric and magnetic fields, charged particles in non homogeneous magnetic fields. Lienard - Wiechert 
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potentials, electromagnetic fields from Lienard - Wiechert potentials of a moving charge, electromagnetic fields of a 
uniformly moving charge, radiation due to non-relativistic charges, radiation damping, Abrahama-Lorentz formula, 
Cherenkov radiation, radiation due to oscillatory electric dipole, radiation due to small current element. Condition for plasma 
existence, occurrence of plasma, magneto hydrodynamics, plasma waves. Transformation of electromagnetic potentials, 
Lorentz condition in covariant form, invariance or covariance of Maxwell field equations in terms of 4 vectors, 
electromagnetic field tensor, Lorentz transformation of electric and magnetic fields. 

d. Introductory Atmospheric and Space Physics: 

The Neutral atmosphere, atmospheric nomenclature, the Hydrostatic equation, geopotential height, expansion and 
contraction, fundamental forces in the atmosphere, apparent forces, atmospheric composition, solar radiation interaction with 
the neutral atmosphere, climate change. Electromagnetic radiation and propagation of Waves: EM Radiation, fundamentals of 
EM waves, effects of environment, Antennas-basic considerations, types of antennas. Propagation of Waves: ground wave, 
sky wave, and space wave propagation, troposcatter communication and extra terrestrial communication. The Ionosphere, 
morphology of ionosphere, the D, E and F-regions, chemistry of the ionosphere, ionospheric parameters, E and F region 
anomalies and irregularities in the ionosphere. Global Positioning Systems (GPS)-basic concepts, overview of GPS system, 
augmentation services, GPS system segment, GPS signal characteristics, GPS errors, multi path effects, GPS performance, 
satellite navigation system and applications. 

(3) GEOPHYSICS - PAPER II: 200 Marks 
PART-A: 100 Marks 

a. Geophysical Potential Fields (Gravity and Magnetic) 

Geophysical potential fields, Inverse square law of field, Principles of Gravity and Magnetic methods, Geoid, Spheroid, 
Nature of gravity and its variation, Properties of Newtonian potential, Laplace's and Poisons equations, Green's theorem, 
Gauss law. Concept of Bouguer gravity anomaly, Rock densities, factors controlling rock densities, determination of density, 
theory of isostasy, Earth's main magnetic field, origin, temporal variations. Geomagnetic elements, Columb's law of magnetic 
force and fields, intensity of magnetization and induction, magnetic potential and its relation to field, units of measurement, 
origin of magnetic anomalies, interrelationship between different components of anomalies, Poison's relation, Magnetic 
susceptibility, factors controlling susceptibility (Bulk chemistry, cooling history, metamorphism..), magnetic minerals, rock 
classification, Natural and remnant magnetism, Asiatic and Spinner magnetometers, demagnetization effects. Principles of 
Gravity and Magnetic instruments, Plan of conducting GM surveys, reduction of gravity and magnetic data, Airborne 
magnetic surveys and magnetic gradient surveys, Shipborne surveys, Gravity and Magnetic data reduction, IGSN Gravity 
bases, International Gravity formula, IGRF corrections for magnetic field. Separation of regional and residual anomalies, 
ambiguity in interpretation, Application of GM surveys for Geodynamic studies. Mineral Exploration, Environmental 
studies...Data processing and interpretation of anomalies, modeling of anomalies. 

b. Electrical and Electromagnetic methods: 

Electrical properties of rocks and their measurement, concepts and assumptions of horizontally stratified earth, 
anisotropy and its effects on electrical fields, the geo electric section and geological section, D.O Resistivity method, 
fundamental laws, concept on natural electric field, electrode configuration, choice of methods, Profiling, Vertical Electrical 
Sounding.SP Method, Origin of SP, application of SP surveys, Origin of Induced Polarization, Membrane and Electrode 
potential, time and frequency domains of measurement, IP, chargeability, percent frequency effect and metal factor, dipole 
theory of IP, Application of IP surveys for mineral exploration (disseminated sulphides). Electromagnetic methods/ 
Telluric/Magneto Telluric methods, Passive and Active source methods, Maxwell's equations, electromagnetic potential and 
wave equations, boundary conditions, long wave length approximation, depth of penetration, amplitude and phase relations, 
real and imaginary components. Principles of EM prospecting, various EM methods, Dip angle method, Turam method, 
moving source-receiver methods-horizontal loop (Slingram) method, AFMAG, and VLF methods, Airborne EM systems - 
rotary field method, INPUT method, EM Profiling and sounding, Interpretation of EM anomalies, Principles of Ground 
Penetrating Radar (GPR), Origin and characteristics of MT fields, Instrumentation, Field methods and interpretation of MT 
data and applications. 

c. Seismic Prospecting: 

Basic principles of seismic methods, Fermat's principle, Senell's law, Reflection, refraction and diffraction from 
multilayered medium, Reflection and transmission coefficients, propagation model for exploration seismology, Seismic 
resolution, Seismic absorption and anisotropy, Seismic data acquisition, sources of energy. Geophones, geometry of arrays. 
Instrumentation, digital recording Seismic Surveys: Principle for multilayer refraction Travel time curves, corrections, 
Interpretation of data, Reflection principles, CDP, data processing, corrections, NMO correction, Interpretation of data, 
Fundamental of VSP method, Seismic Tomography. Principles of High Resolution Seismic (HRS) for coal exploration. 
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Borehole Geophysics (Principles of Well logging): 

Objectives of well logging, fundamental concepts in borehole geophysics, borehole conditions, properties of reservoir 
rock formations, formation parameters and their relationships-formation factor, porosity, permeability, formation water 
resistivity, water saturation, irreducible water saturation, hydrocarbon saturation, residual hydrocarbon saturation; Arhcie's 
and Humble's equations; principles, instrumentations, operational procedures and interpretations of various geophysical logs, 
SP log, resistivity and micro resistivity logs, nuclear/radioactive logs, acoustic impedance and propagation logs, temperature 
log, caliper log and directional logs; production logging; clean sand and shaly sand interpretations; overlay and cross-plots of 
well-log data, determination of formation lithology, sub-surface correlation and mapping, delineation of fractures; application 
of well-logging in hydrocarbon, groundwater, coal, metallic and non-metallic mineral exploration. 

PART-B: 100 Marks 

a. Atomic and Molecular Physics and Properties and Characterization of materials: 

Quantum states of an electron in an atom; Electron spin; Stern-Gerlach experiment; Spectrum of Hydrogen, helium and 
alkali atoms; Relativistic corrections for energy levels of hydrogen; Hyperfine structure and isotopic shift; width of spectral 
lines; LS & JJ coupling; Zeeman, Paschen Back & Stark effect; X-ray spectroscopy; Electron spin resonance, Nuclear 
magnetic resonance, chemical shift; Rotational, vibrational, electronic, and Raman spectra of diatomic molecules; Frank - 
Condon principle and selection rules; Spontaneous and stimulated emission, Einstein A & B coefficients; Lasers, optical 
pumping, population inversion, rate equation; Modes of resonators and coherence length. Thermal properties, optical 
properties, fundamentals of transmission electron microscopy, study of crystal structure using TEM, study of microstructure 
using SEM. Resonance methods- Spin and an applied field- the nature of spinning particles, interaction between spin and a 
magnetic field, population on energy levels, the Larmor precession, relaxation times - spin-spin relation, spin-lattice 
relaxation, Electron spin resonance- Introduction, g factor, experimental methods, Nuclear Magnetic resonance- equations of 
motion, line width motional narrowing, hyperfine splitting. Nuclear Gamma Resonance: Principles of Mossbauer 
Spectroscopy, Line width, Resonance absorption, Mossbauer Spectrometer, Isomer Shift, Quadruple splitting, magnetic field 
effects, applications. 

b. Nuclear and Particle Physics: 

Basic nuclear properties: size, shape, charge distribution, spin and parity; Binding energy, semi-empirical mass 
formula; Liquid drop model; Fission and fusion; Nature of the nuclear force, form of nucleon-nucleon potential; Charge- 
independence and charge-symmetry of nuclear forces; lsospin; Deuteron problem; Evidence of shell structure, single- particle 
shell model, its validity and limitations; Rotational spectra; Elementary ideas of alpha, beta and gamma decays and their 
selection rules; Nuclear reactions, reaction mechanisms, compound nuclei and direct reactions; Classification of fundamental 
forces; Elementary particles (quarks, baryons, mesons, leptons); Spin and parity assignments, isospin, strangeness; Gell- 
Mann-Nishijima formula; C, P, and T invariance and applications of symmetry arguments to particle reactions, parity non¬ 
conservation in weak interaction; Relativistic kinematics. 

Crystalline and amorphous structure of matter; Different crystal systems, space groups; methods of determination of 
crystal structure; X-ray diffraction, scanning and transmission electron microscopes; Band theory of solids-conductors, 
insulators and semiconductors; Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, para and 
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and applications; elementary ideas 
about high temperature superconductivity. 

c. Electromagnetic Theory: 

Electrostatics: Gauss' Law and its applications; Laplace and Poisson equations, boundary value problems; 
Magnetostatics: Biot-Savart law. Ampere's theorem, electromagnetic induction; Maxwell's equations in free space and linear 
isotropic media; boundary conditions on fields at interfaces; Scalar and vector potentials; Gauge invariance; Electromagnetic 
waves in free space, dielectrics, and conductors; Reflection and refraction, polarization, Fresnel's Law, interference, 
coherence, and diffraction; Dispersion relations in plasma; Lorentz invariance of Maxwell's equations; Transmission lines 
and wave guides; Dynamics of charged particles in static and uniform electromagnetic fields; Radiation from moving 
charges, dipoles and retarded potentials. 

d. Classical Mechanics: 

Newton's laws; Phase space dynamics, stability analysis; Central-force motion; Two-body collisions, scattering in 
laboratory and centre-of-mass frames; Rigid body dynamics, moment of inertia tensor, non-inertial frames and pseudoforces; 
Variational principle, Lagrangian and Hamiltonian formalisms and equations of motion; Poisson brackets and canonical 
transformations; Symmetry, invariance and conservation laws, cyclic coordinates; Periodic motion, small oscillations and 
normal modes; Special theory of relativity, Lorentz transformations, relativistic kinematics and mass-energy equivalence. . 
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(4) GEOPHYSICS - PAPER III: 200 Marks 
PART-A: 100 Marks 

a. Radiometric Exploration / Airborne Geophysical surveys for Geological Mapping: 

Principles of radioactivity, radioactivity decay processes, units, radioactivity of rocks and minerals, Instruments, 
Ionisation chamber, G-M counter, Scintillation meter, Gamma ray spectrometer, Radiometric prospecting for mineral 
exploration (Direct/Indirect applications), Radiometric prospecting for beach placers, titanium, zirconium and rare-earths, 
portable gamma ray spectrometry and radon studies in seismology, environmental Applications, logging methods, 
radiometric dating techniques. Airborne geophysical surveys, planning of surveys, sensors, data corrections, flight path 
recovery methods, applications in geological mapping, interpretation of maps, identification of structural features, altered 
zones. 

b. Marine Geophysics: 

Oceans and Seas, origin of continents and oceans, salinity, temperature and density of sea water. Introduction to Sea¬ 
floor features: Physiography, divisions of sea floor, continental shelves, slopes, aprons and abyssal planes, growth and 
decline of ocean basins, turbidity currents, submarine sedimentation and stratigraphy, occurrence of mineral deposits and 
hydrocarbons in offshore. Geophysical surveys and instrumentation. Gravity and Magnetic surveys, Instrumentation used in 
ship borne surveys, towing cable and fish, data collection and survey procedures, corrections and interpretation of data. 
Oceanic magnetic anomalies, sea floor spreading, Vine-Mathews hypothesis, geomagnetic time scale and dating sea floor, 
linear magnetic anomalies. Oceanic heat flow, ocean ridges, basins, marginal basins, rift valleys. Seismic surveys, energy 
sources. Finger, Boomer, Sparker, Exploder, Air gun. Vapour cook, Hydrophones, processing, data reduction and 
interpretation. Bathymetry, echo sounding, bathymetric charts, sea bed mapping, seabed sampling, dredging and coring, 
Navigation methods and Position location methods. 

c. Geophysical Signal Processing: 

Various types of signals, sampling theorem, aliasing effect, Fourier series and periodic waveforms, Fourier transform 
and its properties, Discrete Fourier transform and FFT, Auto and cross correlations, Power spectrum. Delta function, unit step 
function. Time domain windows, Z transform and properties, Inverse Z transform. Principles of digital filters, types of filters, 
moving average and recursive and non recursive filters Amplitude and phase response filters low pass, band pass and high 
pass filters, Processing of Random signals. Signal enhancement for gravity and magnetic maps; regional residual separation, 
continuations, evaluation of derivatives, pseudo gravity transformations, reduction to poles and equator, Improvement of 
signal to noise ratio, source and geophone arrays as spatial filters. Earth as low pass filter. 

d. Remote Sensing and GIS applications: 

Fundamental concepts of remote sensing, electromagnetic radiation spectrum, energy-frequency-wavelength 
relationship, Boltzman Law, Wien Law, electromagnetic energy and its interactions in the atmosphere and with terrain 
features; elements of photographic systems, reflectance and emittance, false color composites, remote sensing platforms, 
flight planning, geosynchronous and sun synchronous orbits, sensors, resolution, parallax and vertical exaggeration, relief 
displacement, mosaic, aerial photo interpretation and geological application. Fundamentals of photogrammetry, satellite 
remote sensing, multi-spectral scanners, thermal scanners, microwave remote sensing, fundamental of image processing and 
interpretation for geological applications. Introduction to Geographic Information Systems (GIS) spatial data structures, 
visualization and querying, spatial data analysis. 

PART-B: 100 Marks 

a. Solid State Physics: 

Crystalline and amorphous structure of matter; Different crystal systems, space groups; methods of determination of 
crystal structure; X-ray diffraction, scanning and transmission electron microscopes; Band theory of solids-conductors, 
insulators and semiconductors; Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, pars and 
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and applications; elementary ideas 
about high temperature superconductivity. 

b. Laser systems: Light amplification and relation between Einstein A and B coefficients. Rate equations for three level 
and four level systems. Ruby laser, Nd-YAG laser, C02 laser, Dye laser, Excimer laser, Semiconductor laser. 

c. Laser cavity modes: Line shape function and full width at half maximum (FWHM) for natural broadening, collision 
broadening, Doppler broadening, saturation behaviour of broadened transitioins, longitudinal and transverse modes. ABCD 
matrices and cavity stability criteria for confocal resonators. Quality factor, Q-switching, mode locking in lasers. Expression 
for intensity for modes oscillating at random and modes locke in phase. Methods of Q-switching and mode locking. Optical 
fiber waveguides, Fiber characteristics. 
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d. Electronics and devices: 

Semiconductor devices (diodes, junctions, transistors, field effect devices, homo and hetero junction devices) device 
structure, device characteristics, frequency dependence and applications. Opto-electronic devices (solar cells, photo detectors, 
LEDs) Operational amplifiers and their applications. Digital techniques and applications (registers, counters, comparators and 
similar circuits). A/D and D/A converters. Microprocessor and microcontroller basics. Data interpretation and analysis. 
Precision and accuracy. Error analysis, propagation of errors. Least square fitting. Intrinsic extrinsic semiconductors, pn-p 
and n-p-n transistors; Amplifiers and oscillators; Op-amps; FET, JFET and MOSFET; Digital electronics-Boolean identities, 
De morgan's laws, logic gates and truth tables; simple logic circuits; thermistors, solar cells, fundamentals of microprocessors 
and digital computers. 

e. Digital electronics, Radar systems, Satellite communications: 

Digital circuits, Number systems and codes. Combination logic circuits, sequential logic circuits, microprocessor 
architecture, functional diagram. Pin description, Timing diagram of read cycle, timing diagram of write cycle. Data transfer 
techniques-Serial transfer, parallel transfer etc. Radar systems, signal and data processing, satellite Communication- 
Fundamentals Designing a surveillance radar, tracking radar, signal and data processing, radar antenna parameters, satellite 
systems-communication satellite systems, communication satellites, orbiting satellites, satellite frequency bands, satellite 
orbit and inclinations. Multiple access techniques, earth station technology. 

f. Quantum Mechanics: 

Wave-particle duality; Wave functions in coordinate and momentum representations; Commutators and Heisenberg's 
uncertainty principle; Matrix representation; Dirac's bra and ket notation; Schroedinger equation (time-dependent and time- 
independent); Eigen value problems such as particle-in-a-box, harmonic oscillator, etc.; Tunneling through a barrier; Motion 
in a central potential; Orbital angular momentum. Angular momentum algebra, spin; Addition of angular momentum; 
Hydrogen atom, spin-orbit coupling, fine structure; Time-independent perturbation theory and applications; Variational 
method; WKB approximation; Time dependent perturbation theory and Fermi's Golden Rule; Selection rules; Semi-classical 
theory of radiation; Elementary theory of scattering, phase shifts, partial waves, Born approximation; Identical particles, 
Pauli's exclusion principle, spin-statistics connection; Relativistic quantum mechanics: Klein Gordon and Dirac equations. 

(2) CHEMISTRY PAPER-I (Inorganic Chemistry): 200 Marks 

Chemical periodicity: 

Periodic table, group trends and periodic trends in physical properties. Classification of elements on the basis of 
electronic configuration. Modern IUPAC Periodic table. General characteristic of s, p, d and f block elements. Effective 
nuclear charges, screening effects, atomic radii, ionic radii, covalent radii. Ionization potential, electron affinity and electro¬ 
negativity. Group trends and periodic trends in these properties in respect of s-, p- and d-block elements. General trends of 
variation of electronic configuration, elemental forms, metallic nature, magnetic properties, catenation and catalytic 
properties, oxidation states, aqueous and redox chemistry in common oxidation states, properties and reactions of important 
compounds such hydrides, halides, oxides, oxy-acids, complex chemistry in respect of s-block and p-block elements. 

Chemical Bonding and structure: 

Ionic bonding: Size effects, radius ratio rules and their limitations. Packing of ions in crystals, lattice energy, Born- 
lande equation and its applications, Born-Haber cycle and its applications. Solvation energy, polarizing power and 
polarizability, ionic potential, Fazan's rules. Defects in solids. Covalent bonding: Lewis structures, formal charge. Valence 
Bond Theory, Molecular orbital Theory, hybridizations, VSEPR theory. Partial ionic Character of covalent bonds, bond 
moment, dipole moment and electro negativity differences. Concept of resonance, resonance energy, resonance structures. 
Schrodinger equation for the H-atom. 

Coordinate bonding: Werner theory of coordination compounds, double salts and complex salts, Lewis acid-base. 
Ambidentate and polydentate ligands, chelate complexes. IUPAC nomenclature of coordination compounds. Coordination 
numbers. Geometrical isomerism. Stereoisomerism in square planar and octahedral complexes. Hydrogen bonding. Metallic 
bonding: qualitative idea of band theory, conducting, semi conducting and insulating properties. 

Chemistry of coordination compounds: 

Isomerism, reactivity and stability: Determination of configuration of cis- and trans- isomers by chemical methods. 
Labile and inert complexes, substitution reaction on square planer complexes, trans effect. Stability constants of coordination 
compounds and their importance in inorganic analysis. Structure and bonding: Elementary Crystal Field Theory: splitting of 
do configurations in octahedral, square planar and tetrahedral fields, crystal field stabilization energy; pairing energy. Jahn- 
Teller distortion. Metal-ligand bonding, sigma and pi bonding in octahedral complexes and their effects on the oxidation 
states of transitional metals . Orbital and spin magnetic moments, spin only moments of and their correlation with effective 
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magnetic moments, d-d transitions; LS coupling, spectroscopic ground states, selection rules for electronic spectral transi¬ 
tions; spectro-chemical series of ligands; charge transfer spectra . 

Acid-Base reactions 

Acid-Base concept: Arrhenius concept, theory of solvent system, Bronsted-Lowry's concept, relative strength of acids, 
Pauling rules. Lewis concept. Acidbase equilibria in aqueous solution and pH. Acid-base neutralisation curves; indicator, 
choice of indicators. 

Precipitation and Redox Reactions: 

Solubility product principle, common ion effect. Ion-electron method of balancing equation of redox reaction. Standard 
redox potentials, Nernst equation. Influence on complex formation, precipitation and change of pH on redox potentials; 
formal potential. Feasibility of a redox titration, redox potential at the equivalence point, redox indicators. Redox potential 
diagram of common elements and their applications. Disproportionation and comproportionation reactions. 

Organo metallic compounds: 

18-electron rule and its applications to carbonyls, nitrosyls, cyanides, and nature of bonding involved therein. Simple 
examples of metal-metal bonded compounds and metal clusters. Metal-olefin complexes: zeises salt, Ferrocene. 

Nuclear chemistry: 

Radioactive decay - General characteristics, decay kinetics, parent -daughter decay growth relationships, determination 
of half-lives. Nuclear models -shell model, liquid drop model, Fermi gas model. Collective model and optical model. Nuclear 
stability. Decay theories. Nuclear reactions- fission, fusion and spallation reactions. Definition of curie and related 
calculations, preparation of artificial radionuclides by bombardment, radiochemical separation techniques. Experimental 
techniques in the assay of radioisotopes, gas filled detectors-ionization chamber, proportional and Geiger-Muller counters - 
G.M. Plateau, dead time, coincidence loss, determination of dead time, scintillation counters, solid state detectors. 

s-Block Elements : 

Hydride , hydration energies, solvation and complexation tendencies of alkali and alkaline-earth metals, principle of 
metallurgical extraction, Chemistry of Li and Be, their anomalous behaviour and diagonal relationships, alkyls and aryls. 

p-Block Elements : 

Comparative study of group 13 & 14 elements with respect to periodic properties. Compounds such as hydrides, 
halides, oxides and oxyacids; diagonal relationship; preparation, properties, bonding and structure of diborane, borazine and 
alkalimetal borohydrides. Preparation, properties and technical applications of carbides and fluorocarbons. Silicones and 
structural principles of silicates. 

Chemistry of d- and f- block elements: 

General comparison of 3d, 4d and 5d elements in term of electronic configuration, elemental forms, metallic nature, 
atomization energy, oxidation states, redox properties, coordination chemistry, spectral and magnetic properties, f-block 
elements: electronic configuration, ionization energies, oxidation states, variation in atomic and ionic (3+) radii, magnetic 
and spectral properties of lanthanides, comparison between lanthanide and actinides, separation of lanthanides (by ion- 
exchange method). Chemistry of some representative compounds: K2Cr207, KMn04, K4[Fe(CN)6], K2[Ni(CN)4], 
H2PtC16, Na2[Fe(CN)5N0]. 

(3) CHEMISTRY PAPER-II (Physical Chemistry) :200 

Kinetic theory and the gaseous state: 

Gaseous state: Gas laws, kinetic theory of gas, collision and gas pressure, derivation of gas laws from kinetic theory, 
average kinetic energy of translation, Boltzmann constant and absolute scale of temperature. Maxwell's distribution of 
speeds. Kinetic energy distribution, calculations of average, root mean square and most probable velocities. Principle of 
equipartition of energy and its application to calculate the classical limit of molar heat capacity of gases. 

Collision of gas molecules, Real gases: 

Collision diameter; collision number and mean free path; frequency of binary collisions; wall collision and rate of 
effusion. Real gases, Deviation of gases from ideal behaviour; compressibility factor; Andrew's and Amagot's plots; van der 
Waals equation and its characteristic features. Existence of critical state. Critical constants in terms of van der Waals 
constants. Law of corresponding state and significance of second virial coefficient. Boyle temperature. Intermolecular forces. 

Liquid state: physical properties of liquids and their measurements: surface tension and viscosity 
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Solids: Nature of solid state, law of constancy of angles, concept of unit cell, different crystal system, Bravais lattices, 
law of rational indices, Miller indices, symmetry elements in crystals. X-ray diffraction, Bragg's law, Laue's method, powder 
method, radius ratio and packing in crystals. 

Thermodynamics: 

Definition of thermodynamic terms. Thermodynamic functions and their differentials. Zeroth law, First law and Second 
law of thermodynamics. Cyclic, reversible and irreversible processes. Internal energy (U) and enthalpy (H); relation between 
Cp and Cv, calculation of w, q, ?U and ?H for expansion of ideal gas under isothermal and adiabatic conditions for reversible 
and irreversible processes including free expansion. Joule-Thomson Coefficient and inversion temperature. Application of 
First law of thermodynamics. 

Application of Second law of thermodynamics. 

Carnot cycle and its efficiency, Gibbs function (G) and Helmholtz function (A), Gibbs-Helmholtz equation, criteria for 
thermodynamic equilibrium and spontaneity of a process. Chemical equilibrium: chemical equilibria of homogeneous and 
heterogeneous systems, derivation of expression of equilibrium constants, Le Chatelier's principle of dynamic equilibrium. 

Thermodynamics and Equilibrium: 

Chemical potential in terms of Gibb's free energy and other thermodynamic state functions and its variation with 
temperature and pressure. Gibbs-Duhem equation; fugacity of gases and fugacity coefficient. Thermodynamic conditions for 
equilibrium, degree of advancement. Van't Hoffs reaction isotherm. Equilibrium constant and standard Gibbs free energy 
change. Definitions of KP, KC and Kx; van't Hoffs reaction isobar and isochore. Le Chatelier's principle. Activity and 
activity coefficients of electrolyte / ion in solution. Debye-Huckel limiting law. 

Acids-bases and solvents: 

Modern aspects of acids and bases: Arrhenius theory, theory of solvent system, Bronsted and Lowry's concept, Lewis 
concept with typical examples, applications and limitations. Strengths of acids and bases. Ionization of weak acids and bases 
in aqueous solutions, application of Ostwald's dilution law, ionization constants, ionic product of water, pH-scale, buffer 
solutions and their pH values, buffer actions & buffer capacity; hydrolysis of salts. 

Solutions of non-electrolytes: Colligative properties of solution, Raoult's Law, relative lowering of vapor pressure, 
osmosis and osmotic pressure; elevation of boiling point and depression of freezing point of solvents. 

Chemical kinetics and catalysis: 

Order and molecularity of reactions, rate laws and rate equations for first order and second order reactions; zero order 
reactions. Parallel and consecutive reactions. Determination of order of reactions. Temperature dependence of reaction rate, 
energy of activation. Enthalpy of activation, entropy of activation , effect of dielectric constant and ionic strength of reaction 
rate, kinetic isotope effect; collision theory & transition State Theory of reaction rate, Catalytic reactions. 

Adsorption and Surface Chemistry: 

Physisorption & Chemisorption, adsorption isotherms, Freundlich and Langmuir adsorption isotherm, BET equation, 
surface area determination, heterogeneous catalysis; colloids, electrical double layer and colloid stability, electro-kinetic 
phenomenon; elementary ideas about soaps & detergents, micelles, emulsions. 

Electrochemistry: 

Conductance: cell constant, specific conductance and molar conductance. Kohlrausch's law of independent migration of 
ions, ion conductance and ionic mobility. Equivalent and molar conductance at infinite dilution. Ostwald's dilution law. 
Debye-Huckel theory. Application of conductance measurement. Conductometric titrations. Determination of transport 
number by moving boundary method. Types of electrochemical cells, cell reactions, emf and change in free energy, 6.H and 
AS of cell reactions. Nernst equation. Standard cells. Half-cells /electrodes, different types of electrodes. Standard electrode 
potential and principles of its determination. Types of concentration cells. Liquid junction potential. Glass electrode and 
determination of pH of a solution. Potentiometric titrations: acid-base and redox, electro chemical power sources; primary, 
secondary and fuel Cells, corrosion and inhibition of corrosion. 

Photochemistry : 

Conductance: cell constant, specific conductance and molar conductance. Kohlrausch's law of independent migration of 
ions, ion conductance and ionic mobility. Equivalent and molar conductance at infinite dilution. Ostwald's dilution law. 
Debye-Huckel theory. Application of conductance measurement. Conductometric titrations. Determination of transport 
number by moving boundary method. Types of electrochemical cells, cell reactions, emf and change in free energy, AH and 
AS of cell reactions. Nernst equation. Standard cells. Half-cells / electrodes, different types of electrodes. Standard electrode 
potential and principles of its determination. Types of concentration cells. Liquid junction potential. Glass electrode and 
determination of pH of a solution. Potentiometric titrations: acid-base and redox, electro chemical power sources; primary, 
secondary and fuel Cells, corrosion and inhibition of corrosion. 
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Quantum Chemistry: 

Wave-particle duality, Photoelectric and Compton effects, de Broglie hypothesis. Eigenfunctions and eigenvalues. 
Uncertainty relation, Expectation value. Hermitian operator. Schrodinger time-independent equation: nature of the equation, 
acceptability conditions imposed on the wave functions and probability interpretations of wave function. Schrodinger 
equation for one-dimensional box and its solution. Comparison with free particle eigenfunctions and eigenvalues. 

Basic principles and application of spectroscopy: 

Electromagnetic radiation, interaction with atoms and molecules and quantization of different forms of energies. 
Condition of resonance and energy of absorption for various types of spectra; origin of atomic spectra, spectra of hydrogen 
atoms, many electron atoms, spin and angular momentum. Rotational spectroscopy of diatomic molecules: rigid rotor model, 
selection rules, spectrum, characteristic features of spectral lines. Determination of bond length, effect of isotopic 
substitution. Vibrational spectroscopy of diatomic molecules: Simple Harmonic Oscillator model, selection rules, Raman 
Effect. Characteristic features and conditions of Raman activity with suitable illustrations. Rotational and vibrational Raman 
spectra. 

UV Spectra: Electronic transition (a-a*, n-u*, IT-1T" and n-n'), relative positions of Amax considering conjugative 
effect, steric effect, solvent effect, red shift (bathochromic shift), blue shift (hypsochromic shift), hyperchromic effect, 
hypochromic effect (typical examples). IR Spectra: Modes of molecular vibrations, application of Hooke's law, characteristic 
stretching frequencies of O-H, N-H, C-H, C-D, C=C, C=N, C=0 functions; factors effecting stretching frequencies 

PMR Spectra: Nuclear spin, NMR active nuclei, principle of proton magnetic resonance, equivalent and non-equivalent 
protons, chemical shift ?), shielding / deshielding of protons, up-field and down-field shifts. NMR peak area, diamagnetic 
anisotropy, relative peak positions of different kinds of protons, substituted benzenes. 

(4) CHEMISTRY PAPER-IIE200 Marks 
PART-A (Analytical Chemistry): 100 Marks 

Theoretical basis of Quantitative inorganic analysis: 

Law of mass action, chemical and ionic equilibrium, solubility, Solubility product and common ion effect, effect of 
temperature upon the solubility of precipitates, the ionic product of water, pH, effect of temperature on pH, Salt hydrolysis, 
hydrolysis constant, degree of hydrolysis, buffer solutions, different types of buffers and Henderson's equation. 

Gravimetric Analysis: 

General principles, stoichiometry, calculation of results from gravimetric data. Properties of precipitates. Nucleation 
and crystal growth, factors influencing completion of precipitation. Co-precipitation and post-precipitation, purification and 
washing of precipitates. Precipitation from homogeneous solution, a few common gravimetric determinations-chloride as 
silver chloride, sulphate as barium sulphate, aluminum as the oxinate and nickel as dimethyl glyoximate. 

Sampling and treatment of samples for chemical analysis: 

Techniques of collection of Solids, liquids and gaseous samples, dissolution of solid samples, attack with water, acids, 
and alkalis, fusion with Na2C03, NaOH, Na202, K2S207; Microwave assisted digestion techniques(Only elementary idea). 

Volumetric Analysis: 

Equivalent weights, different types of solutions, Normal solutions, Molar solutions, and molal solutions and their inter 
relations. Primary and secondary standard substances, principles of different type of titrations-i) acid-base titration, ii) redox 
titration, iii) complexometric titrations. Types of indicators - i) acid-base, ii) redox iii) metal-ion indicators. Principles in 
estimation of mixtures of NaHC03 and Na2C03 (by acidimetry); Principles of estimation of iron, copper, manganese, 
chromium (by redox titration); 

Acid base titrations: Principles of titrimetric analysis, titration curves for strong acid-strong base, weak acid-strong base 
and weak base-strong acid titrations, poly protic acids, poly equivalent bases, determining the equivalence point-theory of 
acid base indicators, colour change range of indicator, selection of proper indicator. 

Redox Titrations: Principles behind the lodometry, permaganometry, dichrometry, difference between iodometry and 
iodimetry. 

Potentiometry: Fundamentals of potentiometry. indicator and ion-selective electrodes. Membrane electrodes. Glass 
electrode for pH measurement, glass electrodes for cations other than protons. Liquid membrane electrodes, solid state ion 
selective detectors and biochemical electrodes. Applications of potentiometry. Direct potentiometric measurements- 
determination of pH and fluoride. Redox and potentiometer titrations- Balancing redox reactions, calculation of the 
equilibrium constant of the reaction, titration curves, visual end point detection. Redox indicators-theory, working and 
choice. Potentiometric end point detection. Applications of redox titrations. 
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Complexometric titrations: Complex formation reactions, stability of complexes, stepwise formation constants, 
chelating agents, EDTA-acidic properties, complexes with metal ions, equilibrium calculations involving EDTA, conditional 
formation constants, derivation of EDTA titration curves, effect of other complexing agents, factors affecting the shape of 
titration curves-completeness of reaction, indicators for EDTA titrations-theory of common indicators, titration methods 
employing EDTA-direct, back and displacement titrations, indirect determinations, titration of mixtures, selectivity, masking 
and de-masking agents, typical applications of EDTA titrations-hardness of water, magnesium and aluminium in antacids, 
magnesium, manganese and zinc in a mixture, titrations involving uni-dentate ligands-titration of chloride with Hg2+ and 
cyanide with Ag+. 

Chromatographic methods of analysis: 

Basic principles and classification of chromatography. Importance of column chromatography and thin layer 
chromatography; Theory and principles of High Performance Liquid Chromatography (HPLC) and Gas Liquid 
Chromatography (GLC). Ion-exchange chromatography. 

UV-Visible Spectroscopy: 

Basic Principles of UV-Vis spectrophotometer. Lambert -Beer's Law and its limitations. Instrumentation consisting of 
source, monochromator, grating and detector. Spectrophotometric determination. 

Flame photometry and Atomic absorption spectrometry: 

Emission spectra Vs absorption spectra. Basic Principles and theory of flame photometry. Applications of Flame 
photometers. Basic Principles and theory of AAS. Three different modes of AAS - Flame-MS, VGAAS, and GFAAS. Single 
beam and double beam AAS. Function of Halo Cathode Lamp (HCL) and Electrode Discharge Lamp (EDL). Different types 
of detectors used in MS. Different types of interferences-Matrix interferences, chemical interferences, Spectral interferences 
and background correction in AAS. Use of organic solvents. Quantitative techniques-calibration curve procedure and the 
standard addition technique. Typical commercial instruments for FP and MS. Applications. Qualitative and qualitative 
analysis. Relative detection abilities of atomic absorption and flame emission spectrometry. 

X-ray methods of Analysis: 

Introduction, theory of X-ray generation, X-ray spectroscopy, X-ray diffraction and X-ray fluorescence methods, 
Braggs law, instrumentation, dispersion by crystals, applications. Preparation of pallets, glass beads, quantitative and 
qualitative measurement. 

Inductively coupled plasma spectroscopy: 

Theory and Principles, plasma generation, utility of peristaltic pump, sampler - skimmer systems, ion lens, quadrupole 
mass analyzer, dynode/solid state Detector, different type of interferences- spectroscopic and non-spectroscopic interferences, 
isobaric and molecular interferences, applications. 

Analysis of Minerals, Ores and Alloys: 

Analysis of Minerals and Ores- estimation of (i) CaC03 , MgC03 in dolomite (ii) Fe203, A1203, and Ti02 in 
Bauxite.(iii) MnO and Mn02 in Pyrolusite. 

Analysis of Metal and Alloys: (i) Cu and Zn in Brass (ii) Cu, Zn, Fe, Mn, A1 and Ni in Bronze (iii) Cr, Mn, Ni, and P in 
Steel (iv) Pb, Sb, Sn in type metal. 

Analysis of petroleum and petroleum products: 

Introduction, constituents and petroleum fractionation. Analysis of petroleum products-specific gravity, viscosity, 
Doctor test, aniline point, colour determination, cloud point, pour point. Determination of water, neutralization value (acid 
and base numbers), ash content. Determination of lead in petroleum. 

Analysis of coal and coke-Types, composition, preparation of sample, proximate and ultimate anlaysis calorific value 
by bomb Calorimetry. 

PART-B (Organic Chemistry): 100 Marks 

Basic organic chemistry: 

Inductive effect, resonance and resonance energy. Homolytic and heterolytic bond breaking, electrophiles and 
nucleophiles; carbocations, carbanions and radicals (stability and reactivity). Alkanes, alkenes and alkynes: Synthesis and 
chemical reactivity of alkanes, mechanism of free-radical halogenation of alkanes. General methods of synthesis, 
electrophilic addition reactions and polymerization reaction (definition and examples only) of alkenes. General methods of 
synthesis, acidity, hydration and substitution reactions of alkynes. 
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Organometallic compounds: 

Grignard reagents - preparations and reactions, application of Grignard reagents in organic synthesis. Organic 
compounds containing nitrogen: aromatic nitro compounds - reduction under different conditions. Methods of synthesis of 
aliphatic amines, Heinsberg's method of amine separation, Hofmann degradation, Gabriel's phthalimide synthesis, distinction 
of primary, secondary and tertiary amines; methods of synthesis of aromatic amines, basicity of aliphatic and aromatic 
amines. Sandmeyer reactions; synthetic applications of benzene diazonium salts. 

Bonding and physical properties: 

Valence bond theory: concept of hybridisation, resonance (including hyperconjugation), orbital pictures of bonding 
sp3, sp2, sp: C-C, C-N & C-0 system). Inductive effect, bond polarization and bond polarizability, steric effect, steric 
inhibition of resonance. MO theory: sketch and energy levels of MOs of i) acyclic p orbital system ii) cyclic p orbital system, 
iii) neutral system. Frost diagram, Huckel's rules for aromaticity & antiaromaticity; homoaromaticity. Physical properties: 
bond distance, bond angles, mp/bp & dipole moment in terms of structure and bonding. Heat of hydrogenation and heat of 
combustion. 

Aldol and related reactions: 

Keto-enol tautomerism, mechanism and synthetic applications of aldol condensations, Claisen reaction, Schmidt 
reaction, Perkin reaction, Knovenogal, benzoin, Cannizaro reaction, Michael addition. Aromatic substitution reactions - 
electrophilic, nucleophilic and through benzynes - radical substitution of arenes - orientation of nucleophilic substitution at a 
saturated, carbon, SN1, SN2, SNi reactions -effect of structure, nucleophile, leaving group, solvent. Additions involving 
electrophiles, nucleophiles and free radicals. 

Mechanism of some name reactions: 

Aldol, Perkin, Benzoin, Cannizaro, Wittig, Grignard, Reformatsky, Hoffmann, Claisen and Favorsky rearrangements. 
Openauer oxidation, clemmensen reduction, Meerwein - Pondorf and Verley and Birch reductions. Stork enamine reactions, 
Michael addition, Mannich Reaction, Diels - Alder reaction. 

Electrocyclic Reactions: 

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, ally! system, classfication 
of pericyclic reactions FMO approach, Woodwrd- Hoffman correlation diagram method and perturbation of molecular 
(PMO) approach for the explanation of pericyclic reactions under thermal and photochemical conditions. Conrotatory and 
disotatory motions (4n) and (4n+2). 

Organic Reaction Mechanisms: 

Addition Elimination Mechanisms: (a) Addition to carbon multiple bonds- hydrogenation of double and triple bonds, 
hydroboration, birch reduction, Michael reaction, addition of oxygen and N, (b) Addition to carbon-hetero atom multiple 
bonds: Mannich reaction.Reductions of Carbonyl compounds, acids, esters, nitrites, addtion of Grignard reagents, 
Reformatsky reaction, Tollen's reaction, Wittig reaction: (c) Elimination reactions: Stereochemistry of eliminations in acyclic 
and cyclic systems, orientation in eliminations - Saytzeff and Hoffman elimination. 

Organic Spectroscopy: 

Infrared spectroscopy: Units of frequency wave length and wave number, molecular vibrations, factors influencing 
vibrational frequencies, the IR spectrometer, characteristic frequencies of organic molecules and interpretation of spectra. 
Ultraviolet spectroscopy: Introduction, absorption laws, measurement of the spectrum, chromophores, definitions, 
applications of UV spectroscopy to Conjugated dines, trienes, unsaturated carbonyl compounds and aromatic compounds. 
Nuclear Magnetic Resonance Spectroscopy: (Proton and Carbon -13 NMR) The measurement of spectra, the chemical shift: 
the intensity of NMR signals and integration factors affecting the chemical shifts: spin-spin coupling to 13C IH-IH first order 
coupling: some simple IH-IH splitting patterns: the magnitude of IH-IH coupling constants. 

Mass spectroscopy: Basic Principles: instrumentation: the mass spectrometer, isotope abundances; the molecular ion, 
meta stable ions. 

(4) HYDROGEOLOGY 200 Marks 
(4) HYDROGEOLOGY: 200 Marks 

Section A: Origin, occurrence and distribution of water. 

Water on earth; Types of water — meteoric, juvenile, magmatic and sea water; Hydrological Cycle and its components; 
Water balance; Water-bearing properties of rocks — porosity, permeability, specific yield and specific retention; Vertical 
distribution of water; Zone of aeration and zone of saturation; Classification of rocks according to their water-bearing 
properties; Aquifers; Classification of aquifers; Concepts of drainage basins and groundwater basins; Aquifer parameters- 
transrnissivity and storage coefficient; Water table and piezometric surface; Fluctuations of water table and piezometric 
surface; Barometric and tidal efficiencies; Water table contour maps; Hydrographs; Springs; Geologic and geomorphic 
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controls on groundwater; Hydrostratigraphic units; Groundwater provinces of India. Hydrogeology of arid zones of India; 
Hydrogeology of wet lands. 

Section B: Groundwater Hydraulics 

Theory of groundwater flow; Darcy's law and its applications; Determination of permeability in laboratory and in field; 
Flow through aquifers; steady, unsteady and radial flow conditions; Evaluation of aquifer parameters of confined, semi- 
confined and unconfined aquifers -Thiem, Thies, Jacob and Walton's methods; Groundwater modelling. 

Section C: Groundwater Exploration and Water Well Construction 

Geologic and hydrogeologic methods of exploration; Role of remote sensing in groundwater exploration; 
Hydrogeomorphic and lineament 'napping; Surface geophysical methods — seismic, gravity, geo-electrical and magnetic 
methods; Types of water wells and methods of construction; Design, development, maintenance and revitalization of wells; 
Sub-surface geophysical methods; Yield characteristics of wells; Pumping tests- methods, data analysis and interpretation; 

Section D): Groundwater Quality 

Physical and chemical properties of water; Quality criteria for different uses; Graphical presentation of groundwater 
quality data; Groundwater quality in different provinces in India; Groundwater contamination; natural (geogenic) and 
anthropogenic contaminants; Saline water intrusion; Radio-isotopes in hydro Lteological studies. 

Section E: Groundwater Management 

Groundwater problems related to foundation work, mining, canals and tunnels; Over-exploitation of groundwater and 
groundwater mining; Groundwater problems in urban areas; Ground water management in arid and semi arid areas; Climate 
change impact on graoundwater resources; Concept of sustainable development of groundwater resources; Groundwater 
management —supply side and demand side management; Rainwater harvesting and managed aquifer recharge; Conjunctive 
use of surface and groundwater; Groundwater legislation. 

APPENDIX - II 

REGULATIONS RELATING TO THE MEDICAL PHYSICAL & MENTAL AND BODILY FITNESS EXAMINATION 
OF THE CANDIDATES 

1. These regulations are published for the convenience of candidates and in order to enable them to ascertain the probability 
of their coming up to the required medical fitness standards. The regulations are intended to provide guidelines to the medical 
examiners. A candidate who does not satisfy the minimum medical fitness requirements prescribed in the regulations cannot 
be declared fit by the medical examiner. 

2. It should however be clearly understood that the Government of India reserve to themselves absolute discretion to reject or 
accept any candidate after considering the report of the Medical Board. For the partially hearing impaired persons only to the 
extent of posts reserved and physically handicapped category, standards will be relaxed consistent with the requirements of 
the posts. 

3. The medical examination to be conducted shall consist of the entire medical examination which the Medical Board may 
prescribe for a candidate. The medical examination shall be conducted only in respect of the candidates who have been 
declared finally successful on the basis of the written examination. 

4. To be declared as fit for appointment to the post of Category-I: Geologist, Geophysicist & Chemist, Category-II: Jr. 
Hydrologists (Scientist B) a candidate must be in good mental and bodily health and free from any physical defect likely to 
interfere with the efficient performance of the duties. 

5. In the matter of the correlation of age, height and chest girth of candidates of Indians (including Anglo-Indians race), it is 
left to the medical Board to use whatever correlation figures are considered most suitable as a guide in the examination of the 
candidates, if there be any disproportion with regard to height weight and chest girth, the candidate should be hospitalized for 
investigation and X-ray of the chest taken before the candidates is declared fit or not fit by the Board. 

6. The candidate’s height will be measured as follows: He will remove his shoes and be placed against the standard with his 
feet together and the weight thrown on the heels and not on the toes or other sides of the feet. He will stand erect, without 
rigidity and with the heels, calves, buttocks and shoulders touching the standard, the chin will be depressed to bring the 
vertex of the head-level under the horizontal bar and the height will be recorded in centimeters and parts of a centimeter to 
halves. 

7. The candidates’ chest will be measured as follows: He will be made to stand erect with his feet together and to raise his 
arms over his hand. The tape will be so adjusted round the chest that it’s upper edge touches and inferiors angles of the 
shoulder blades behind and lies in the same horizontal place when the tape is taken round the chest. The arms will then be 
lowered to hand loosely by the side and care will be taken that the shoulders are not thrown upwards or backwards so as to 
displace the tape. The candidate will then be directed to take a deep inspiration several times and the maximum expansion of 
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the chest will be carefully noted and the minimum and maximum will then be recorded in the centimeters thus 84-89, 86-93.5 
etc. In according the measurement’s fractions of less than half a centimeter should not be noted. 

N.B.: The height and chest of the candidate should be measured twice before coming to a final decision. 

8. The candidate will also be weighed and his weight recorded in kilogram; fraction of half a kilogram should not be noted. 

9. The candidate’s eye-sight will be tested in accordance with the following rules. The result of each test will be recorded. 

(i) General - The candidate’s eye will be submitted to a general examination directed to the detection of any disease of 
abnormality. The candidate will be rejected if he suffers from squint or from any morbid conditions of eyes so as to render 
him unfit for service. 

(ii) Visual Acuity - The examination for determining the acuity of vision includes two tests one of the distant, the other for 
near vision. Each eye will be examined separately. 

10. There shall be no limit for minimum naked eye vision but the naked eye vision of the candidate shall however, be 
recorded by the Medical Board in every case as it will furnish the basis information in regard to the condition of the eye. 


The standard for distant and near vision with or without glasses shall be as follows: 


Distant 


Near vision 


Better eye 

Worst eye 

Better eye 

| Worst eye 

6/9 or 

6/9 or 

0.6 

0.8 

6/6 

6/12 




11. There should not be any restriction of power of refractive error. However, the candidates who have refractive error of 
more than 6.00 D including spherical & cylindrical error should be referred to Special Board. The board will examine the 
candidate for degenerative changes in retina (indirect ophthalmoscopy as well as direct ophthalmoscopy) and if the macular 
area is healthy then the candidate should be declared fit. If the candidate is having only peripheral degenerative changes 
which can be treated then the candidate should be declared temporarily unfit till the candidate gets treated. However, if 
degenerative changes are only in periphery and require no treatment then the candidate should be declared fit. 

12. Type of refractive correction permitted: by spectacles, contact lens and refractive surgery like Lasik, ICL, IOL etc. 

13. Fundus Examination of all candidates will be carried out by the Medical Board and result recorded. 

14. Colour Vision 

(i) Unaided high grade colour vision is required. 

(ii) The testing of colour vision shall be essential. 

(iii) Colour perception should be graded into a higher and a lower grade depending upon the size of the aperture in the lantern 
as described in the table below: 




Higher Grade of Colour perception 

Lower Grade of Colour perception 

1 . 

Distance between the 
lamp and candidate 

4.9 meter 

4.9 meter 

2. 

Size of aperture 

1.3 mm 

1.3 mm 

3. 

Time of exposure 

5 sec. 

5 sec. 


15. Satisfactory colour vision constitutes recognition with ease and without hesitation of signal red, signal green and white 
colours. The use of Ishihara’s plates, shown in good light and a suitable lantern like edridge green shall be considered quite 
dependable for testing colour vision while either of the two tests may ordinarily be considered sufficient. In doubtful cases 
where a candidate fails to qualify when tested by only one of the tests both the tests should be employed. 

16. Field of vision - The field of vision shall be tested by the confrontation method. Where such test, gives unsatisfactory or 
doubtful result the field of vision should be determined on the perimeter. The candidate having abnormal field vision will be 
referred to special board. 

17. Night Blindness - Night blindness need not be tested as a routine but only in special cases. No standard test for the testing 
of night blindness or dark adaptation is prescribed. The Medical Board should be given the discretion to improvise such a 
rough test e.g. recording of visual acuity with reduced illumination or by making the candidate recognize various objects in a 
darkened room after he/she has been there for 20 to 30 minutes. Candidate’s own statements should not always be relied 
upon but they should be given due consideration. 
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18. Ocular conditions other than visual acuity - Any organic disease, which is likely to result in lowering the visual acuity 
should be considered a disqualification. 

19. Squint - Where the presence of binocular vision is essential squint even if the visual acuity is of a prescribed standard, 
should be considered a disqualification. 

20. One eyed Persons - The employment of one-eyed individuals is not recommended. 

21. Binocular vision is required. 

22. A candidate who has been found medically unfit at the initial stage on account of defects in the eyesight can be given a 
period of three months by the Medical Board to undergo necessary medical procedure/surgery and re-appear before the 
Medical Board for re-assessment. If the Medical Board found that such candidate has acquired the required medical standard 
for carrying out the duties and responsibility of the post of Geologist, Geophysicist and Chemist in Geological Survey of 
India and Jr. Hydrologists (Scientist B) in Central Ground Water Board for a reasonably long period, the concerned candidate 
may be declared as medically fit by the Medical Board. 

23. Blood Pressure 

The Board will use its discretion regarding Blood Pressure. 

A rough method of calculating normal maximum systolic pressure is as follows :- 

i) With young subjects 15-25 years of age the average is about 100 plus the age. 

ii) With subject over 25 years of age the general rule of 110 plus half the age seems quite satisfactory. 

N.B: As a general rule any systolic pressure over 140mm and diastolic over 90mm should be regarded as suspicious and the 
candidates should be hospitalized by the Board before giving their final opinion regarding the candidate’s fitness or 
otherwise. The hospitalization report should indicate whether the rise in blood pressure is of a transient nature due to 
excitement etc. or whether it is due to any organic disease. In all such cases X-ray and electro-cardiographic examinations of 
heart and blood urea clearance test should also be done as a routine. The final decision as to the fitness or otherwise of a 
candidate will, however, rest with the Medical Board only. 

Method of taking Blood Pressure 

The Mercury monometer type of instrument should be used as rule. The measurement should not be taken within fifteen 
minutes of any exercise or excitement. Provided the patient and particularly his arm is relaxed, he may be either lying or 
sitting. The arm is supported comfortably at the patient’s side in a more or less horizontal position. The arm should be freed 
from clothes to the shoulder. The cuff completely deflated, should be applied with the middle of the rubber over the inner 
side of the arm and its lower edge an inch or two above the bend elbow. The following turns of cloth bandage should spread 
evenly over bag to avoid bulging during inflation. 

The brachial artery is located by palpitation at the bend of the elbow and the stethoscope is then applied slightly and centrally 
over it, below but not in contact with the cuff. The cuff is inflated to about 200 mm. Hg and then slowly deflated. The level at 
which the column stands when soft successive sounds are heard represents the systolic pressure. When more air is allowed to 
escape the sounds will be heard to increase in intensity. The level at which the well heard clear sounds change to soft muffled 
fading sounds represents the diastolic pressure. The measurements should be taken in fairly brief period of time as prolonged 
pressure of the cuff is irritating to the patient and will vitiate the readings. Rechecking, if necessary, should be done only few 
minutes after complete deflation of the cuff. (Sometimes as the cuff is deflated sounds are heard a certain level, they may 
disappear as pressure falls and re-appear at still lower level. This silent gap may cause error in readings). 

24. The urine passed in presence of the examiner, should be examined and the result recorded. Where a Medical Board finds 
sugar present in a candidate’s urine by the usual chemical test, the Board will proceed with the examination with all its other 
aspects and will also specially note any signs or symptoms suggestive of diabetes. If except for the glycosuria, the Board 
finds the candidate conforms to the standard of medical fitness required they may pass the candidate “fit subject to the 
glycosuria being non-diabetic” and the Board will refer the case to a specified specialist in Medicine who has hospital and 
laboratory facilities at his disposal. The Medical specialist will carry out whatever examination, clinical and laboratory he 
considers necessary including a standard blood sugar tolerance test and will submit his opinion to the Medical Board, upon 
which the Medical Board will base its final opinion “fit” or “unfit”. The candidate will not be required to appear in person 
before the Board on the second occasion. This exclude the effects of medication it may be necessary to retain a candidate for 
several days in hospital under strict supervision. 

A woman candidate who as a result of test is found to be pregnant of 12 weeks standing or over, should be declared 
temporarily unfit till confinement is over. She should be re-examined for a fitness certificate six weeks after the date of 
confinement subject to the production of a medical Certificate of fitness from a registered medical practitioner. 
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25. The following additional points should be observed: 

(a) That the candidate’s hearing in each ear is good and that there is no sign of disease of the ear. In case it is defective the 
candidate should be got examined by the ear specialist; provided that if, the defect in hearing is remediable by operation or by 
use of a hearing aid candidate cannot be declared unfit on that accounts, provided he/she has no progressive: 


( 1 ) 


( 2 ) 

( 3 ) 


(4) 


( 5 ) 

( 6 ) 


( 7 ) 


( 8 ) 

( 9 ) 

GO) 

(ID 


Marked or total deafness in one ear 
other ear being normal 

Perceptive deafness in both ears in 
which some improvement is possible 
by a hearing aid 

Perforation of tympanic membrane of 
Central or marginal type 


Ears with Mastoid cavity subnormal 
one side/on both sides. 


Persistently discharging ear operated/ 
un-operated 

Chronic Inflammatory/ allergic 
condition of nose with or without 
bony deformities of nasal septum. 


Chronic Inflammatory conditions of 
tonsils and or larynx 


Benign or locally malignant tumors of 
the E.N. T. 

Otoscalrosis 


Congenital defect of ear, nose or 
throat 

Nasal Poly. 


Fit for non-technical job if the 
deafness is up to 30 decibel in higher 
frequency 

Fit in respect of both technical and 
non-technical jobs if the deafness is 
up to 30 decibels in speech 
frequencies of 1000 to 4000. 

(i) One ear normal other ear 
perforation of tympanic membrane 
present. Temporarily unfit. Under 
improved conditions of Ear Surgery a 
candidate with marginal or other 
perforation, in both ears should be 
given a chance by declaring him 
temporary unfit and then he may be 
considered under 4(ii) below. 

(ii) Marginal or attic perforation in 
both ears- Unfit 

(iii) Central perforation in both ears- 
Temporarily unfit. 

(i) Either ear normal hearing other 
ear, mastoid cavity-fit for both 
technical and non-technical jobs. 

(ii) Mastoid cavity of both sides. 
Unfit for technical jobs-Fit for non¬ 
technical jobs if hearing improves to 
30 decibels in either ear with or 
without hearing aid. 

Temporarily unfit for both technical 
and non-technical jobs 

(i) A decision will be taken as per 
circumstances of individual cases 

(ii) If deviated nasal Septum if 
present with symptoms - temporarily 
unfit. 

(i) Chronic inflammatory conditions 
of tonsils and or Larynx - Fit. 

(ii) Hoarseness of voice of severe 
degree is present - Temporarily Unfit. 

(i) Benign tumors - Temporarily 
Unfit. 

(ii) Malignant Tumor - Unfit. 

If the hearing is within 30 decibels 
after operation or with the help of 
hearing aid- Fit 

(i) If not interfering with functions- 
Fit 

(ii) Stuttering of severe degree- Unfit. 
Temporarily Unfit. 





206 


THE GAZETTE OF INDIA, FEBRUARY 6, 2016 (MAGHA 17, 1937) 


[PartI—Sec. 1 


(b) That his/her speech is without impediment; 

(c) That his /her teeth are in good order and that he/she is provided with dentures where 
necessary for effective mastication (well filled teeth will be considered as sound); 

(d) That the chest is well formed and his chest expansion sufficient; and that his heart and lungs are sound; 

(e) That there is no evidence of any abdominal disease; 

(f) That it is not ruptured; 

(g) That he does not suffer from hydrocele, severe degree of varicocele, varicose veins or piles 

(h) That his limbs, hands and feet are well formed and developed and that there is free and 
perfect motion of all his joints; 

(i) That he does not suffer from any inveterate skin disease; 

(j) That there is no congenital malformation or defect; 

(k) That he does not bear traces of acute or chronic disease pointing to an impaired constitution 

(l) That he bears marks of efficient vaccination; and 

(m) That he is free from communicable disease. 

26. Radiographic examination of the chest for detecting any abnormality of the heart and lungs, which may not be apparent 
by ordinary physical examination will be restricted to only such candidates who are declared finally successful at the 
concerned Combine Geo-scientist and Geologist Examination. 

The decision of the Chairman of the Central Standing Medical Board (conducting the medical examination of the concerned 
candidate) about the fitness of the candidate shall be final. 

When any defect is found it must be noted in the Certificate and the medical examiner should state his opinion whether or not 
it is likely to interfere with the efficient performance of the duties which will be required of the candidate. 

Note: Candidates are warned that there is no right of appeal from a Medical Board special or standing appointed to 

determine the fitness for the above posts. If, however, Government is satisfied on the evidence produced before them of the 
possibility of an error or judgment in the decision of the first Board it is open to Government to allow an appeal to a second 
Board. Such evidence should be submitted within one month of the date of the communication in which the decision of the 
first medical Board is communicated to the candidate, otherwise no request for an appeal to a second Medical Board, will be 
considered. 

If any medical certificate is produced by a candidate as a piece of evidence about the possibility of an error of judgment in the 
decision of the first Board, the certificate will not be taken into consideration unless it contains a note by the medical 
practitioner concerned to the effect that it has been given in full knowledge of the fact that the candidate had already been 
rejected as unfit for service by the Medical Board. 

Medical Board’s Report 

The following intimation is made for the guidance of the Medical Examiner: 

The standard of physical fitness to be adopted should make due allowance for the age and length of service, if any, of the 
candidate concerned. 

No person will be deemed qualified for admission to the public service who shall not satisfy Government or the appointing 
authority, as the case may be, that he has no disease, constitutional affliction or bodily infirmity unfitting him or likely to 
unfit him for that service. 

It should be understood that the question of fitness involves future as well as the present and that one of the main objects of 
medical examination is to secure continuous effective service and in the case of candidates for permanent appointment to 
prevent early pension or payments in case of premature death. It is at the same time to be noted that the question is one of the 
likelihood of continuous effective service and that rejection of a candidate need not be advised on account of the presence of 
a defect which in only a small proportion of cases if found to interfere with continuous effective service. 

A lady doctor will be co-opted as a member of the Medical Board whenever a woman candidate is to be examined. 

Candidates appointed to the posts of Geophysicist are liable for field service in or out of India. In the case of such a candidate 
the Medical Board should specifically record their opinion as to his fitness or otherwise for field service. 





PartI—Sec. 1] 


THE GA ZE TTE OF INDIA, FEBRUARY 6, 2016 (MAGHA 17, 1937) 


207 


The report of the Medical Board should be treated as confidential. 

In cases where a candidate is declared unfit for appointment in the Government Service the grounds for rejection 
may be communicated to the candidate in broad terms without giving minute details regarding the defects pointed out by the 
Medical Board. 

In case where a Medical Board considers that a minor disability disqualifying a candidate for Government Service can be 
cured by treatment (medical or surgical) a statement to that effect should be recorded by the Medical Board. There is no 
objection to a candidate being informed of the Board’s opinion to this effect by the appointing authority and when a cure has 
been effected it will be open to the authority concerned to ask for another Medical Board. 

In the case of candidate who is to be declared ‘Temporarily Unfit’ period specified for re-examination should not ordinarily 
exceed six months at the maximum. On re-examination after the specified period these candidates should not be declared 
temporarily unfit for a further period but a final decision in regard to their fitness for appointment or otherwise should be 
given. 

(a) Candidate’s statement and declaration. 

The Candidate must make the statement required below prior to his medical Examination and must sign the Declaration 
appended thereto. His attention is specially directed to the Warning contained in the note below: 

1. State your name in full (in block letters) : . 

2. State your age and birth place : . 

3. (a) Do you belong to races such as Gorkhas, Garhwalis, Assamese, Nagaland Tribes, etc. whose average height is 
distinctly lower, answer ‘Yes’ or ‘No’ and if the answer is “Yes” state the name of the race. 

(b) Have you ever had smallpox intermittent or any other fever enlargement or suppuration of glands, spitting of blood, 
asthma, heart disease, lung disease, fainting attacks, rheumatism, and appendicitis? 

(c) Any other disease or accident requiring confinement to bed and medical or surgical treatment? 

4. Have you suffered any form or nervousness due to overwork or any other cause? 

5. Furnishing the following particulars concerning your family: 


Father's 
age if 
living 
and state 
of health 

Father’s 
age at 
death 
and 

cause of 
death 

No. of 

brothers 

living, 

their 

ages and 

state of 

health 

No. of 

brothers 

dead, 

their 

ages and 

cause of 

death 

Mother’ 
s age if 
living 
and state 
of health 

Mother’ 
s age at 
death 
and 

cause of 
death 

No. of 

sisters 

living, 

their 

ages and 

state of 

health 

No. of 

sisters 

dead, 

their 

ages and 

cause of 

death 

1 

2 

3 

4 

5 

6 

7 

8 










6. Have you been examined by a Medical Board before? 

7. If answer to the above is ‘Yes’ please state what services/ posts you have examined for? 

8. Who was the examining authority? 

9. When and where was the Medical Board held? : . 

10. Results of the Medical Board’s examination if communicated to you or if known. 

11. Have you undergone any refractive surgery or eye surgery? : Yes/No. 

If Yes, 

When? : DD/MM/YYYY. 

Explain what kind of surgery was undergone 


12. All the above answers are to the best of my knowledge & belief, true and correct and I shall be liable for action under law 
for any material infirmity in the information furnished by me or suppression of relevant material information. The furnishing 
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of false information or suppression of any factual information would be a disqualification and is likely to render me unfit for 
employment under the Government. If the fact that false information has been furnished or that there has been suppression of 
any factual information comes to notice at any time during my service, my services would be liable to be terminated. 

Candidate Signature 
Signed in my presence 
Signature of the Chairman of the Board 

Proforma -1 

Report of the Medical Board on (Name of candidate) physically examination 

1. General development: Good.Fair.Poor. 


Nutrition Thin.Average.Obese.Height (without shoes).Weight 

Any recent change in weight. 

Temperature. 

Girth of Chest. 

(i) (After full inspiration). 

(ii) (After full expiration). 

2. Skin: Any obvious disease. 

3. Eyes. 

(1) Any disease/eye Surgery done. 


(2) Night blindness. 

(3) Colour vision.RE LE 

(4) Field of vision.RE LE. 

(5) Fundus Examination.RE LE 

(6) Visual Acuity. 


(7) Ability for stereoscopic vision. 

Acquity of Naked eye With glasses 

Vision: 

Distant 

Others: . 

4. Ears: Inspection.Hearing.Right Ear.Left Ear 

5. Glands. 

6. Condition of Teeth. 

Vision 

RE 

LE 

Near Vision 

RE 

LE 

Hypermetropia 

(Manifest) 

RE 

LE 


Glasses 

Sph. 

Axis 


Cyl. 


7. Respiratory System: Does physical examination reveal anything abnormal in the respiratory organs? If yes, explain fully 
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8. Circulation System. 

(a) Heart and Organic lesions. 

Rate: Standing. 

After hopping 25 times. 

2 minutes after hopping. 

(b) Blood Pressure: 

Systolic.Diastolic. 

9. Abdomen: Girth. 

Tenderness. 

Hernia. 

(a) Palpabic Liver.Spleen 

Kidneys.Tumours 

(b) Haemorrhoids.Fistula 

10. Nervous System: Indications if nervous or mental disabilities. 

11. Loco Motor System: Any abnormality. 

12. Genito Urinary System: Any evidence of Hydrocele, Varicocele, etc. 

Urine analysis: 

(a) Physical appearance. 

(b) Sp. Gr. 

(c) Albumen. 

(d) Sugar. 

(e) Casts. 

(f) Cells. 

13. Is there anything in the health of the candidate likely to render him unfit for the efficient discharge of his/her duties in the 

service for which he/she is a candidate?. 

Note: In case of female candidate, if it is found that she is pregnant of 12 weeks standing or over, she should be declared 
temporarily unfit vide regulation 9. 

14. (a) For which services has the candidate been examined and found in all respects qualified for the efficient and 

continuous discharge of his duties and for which of them is he considered unfit?. 

15. Is the candidate fit for FIELD SERVICE ? 

Note I: The Board should record their findings under one of the following: 

Note I: The Board should record their findings under one of the following three categories: 

(i) Fit 

(ii) Unfit on account of. 

(iii) Temporarily unfit on account of. 

Note II: The candidate has not undergone chest X-ray test. In view of this, the above findings are not final and are subject to 
the report on chest X-ray test. 

Place: 

Date: 

Chairman 
Signature Member 
Member 

Seal of the Medical Board 
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PROFORMA-II 

Candidate’s Statement/ Declaration 

. State your Name 
(In block letter) 

Roll No. 

Candidate’s Signature 
Signed in my presence 
Signature of the Chairman of the Board 

To be filled-in by the Medical Board 

Note: The Board should record their findings under one of the following three categories in respect of chest X-ray test of the 
candidate. 

Name of the candidate. 

(i) Fit. 

(ii) Unfit on account of. 

(iii) Temporarily unfit on account of. 

Place: 

Date : 


Signature 


Chairman 


Member 

Member 


Seal of the Medical Board 


Candidate Signature 


Signed in my presence Signature of the 
Chairman of the Board 
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APPENDIX- III 


Brief particulars relating to the post for which recruitment is being made through this examination. 

1. Geological Survey of India 
Geologists/Geophysicist/Chemist, Group A- 

(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be extended, if 
necessary. 

(b) During the period of probation the candidates may be required to undergo such course of training and instructions and to 
pass such examination and tests as may be prescribed by the competent authority. 

(c) Prescribed hierarchy of scales of pay in the Geological Survey of India: 


SI. No. 

Name & Designation of the Post 

Revised Pay Scale 



Pay Band 

Grade Pay 

1. 

Geologist 

PB - 3: Rs. 15,600-39,100 

Rs. 5,400 

2. 

Senior Geologist 

PB - 3: Rs. 15,600-39,100 

Rs. 6,600 

3. 

Superintending Geologist 

PB - 3: Rs. 15,600-39,100 

Rs. 7,600 

4. 

Director (Geology) 

PB - 4: Rs. 37,400 - 67,000 

Rs. 8,700 

5. 

Deputy Director General (Geology) 

PB - 4: Rs. 37,400 - 67,000 

Rs. 10,000 

6. 

Additional Director General (Geology) 

PB - 4: Rs. 67,000 -79,000 

Increment @3% per 




annum 

1. 

Geophysicist 

PB - 3: Rs. 15,600-39,100 

Rs. 5,400 

2. 

Senior Geophysicist 

PB - 3: Rs. 15,600-39,100 

Rs. 6,600 

3. 

Superintending Geophysicist 

PB - 3: Rs. 15,600-39,100 

Rs. 7,600 

4. 

Director (Geophysics) 

PB - 4: Rs. 37,400 - 67,000 

Rs. 8,700 

5. 

Deputy Director General (Geophysics) 

PB - 4: Rs. 37,400 - 67,000 

Rs. 10,000 

6. 

Additional Director General (Geophysics) 

PB - 4: Rs. 67,000 -79,000 

Increment @3% per 




annum 


1. 

Chemist 

PB - 3: Rs. 15,600-39,100 

Rs. 5,400 

2. 

Senior Chemist 

PB - 3: Rs. 15,600-39,100 

Rs. 6,600 

3. 

Superintending Chemist 

PB - 3: Rs. 15,600-39,100 

Rs. 7,600 

4. 

Director (Chemistry) 

PB - 4: Rs. 37,400 - 67,000 

Rs. 8,700 

5. 

Deputy Director General (Chemistry) 

PB - 4: Rs. 37,400 - 67,000 

Rs. 10,000 


(d) Promotions to the highest grade of posts in the Department will be made in accordance with the recruitment rules subject 
to such modifications as may be made by Government from time to time. 

(e) Conditions of service and leave and pension are these described in the Fundamental Rules and Civil Services Regulations 
respectively, subject to such modifications as may be made by Government from time to time. 
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(f) Conditions of Provident Fund are those laid down in the General Provident Fund (Central Service) Rules, subject to such 
modifications as may be made by Government from time to time. 

(g) All officers of Geological Survey of India are liable for service in any part of India or outside India. 

2. Central Ground Water Board 

Scientist 'B' (Jr. Hg.), Group A— 

(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be extended, if 
necessary. 

(b) Prescribed scales of pay in the Central Ground Water Board :— 


SI. Name/Designation of the Post Pre-revised Pay 

Pay Band 

Revised Pay Scale No. 

Grade Pay 

1. Scientist 'B' (Jr. Hg 

Rs. 8,000-275-13,500/- 

PB-3: 

Rs. 

15,600- 

-39,100/- 

Rs. 5,400/- 

2. Scientist 'C' (Sr. Hg.) 

Rs. 10,000-325-15,200/-. 

PB-3: 

Rs. 

15,600- 

-39,100/- 

Rs. 6,600/- 

3. Scientist 

Rs.12,000-375-16,500/-. 

PB-3: 

Rs. 

15,600- 

-39,100/- 

Rs. 7,600/- 

4. Regional Director 

Rs. 14,300-400-18,300/- 

PB-4: 

Rs. 

37,400- 

-67,000/- 

Rs. 8,700/- 

5. Member 

Rs. 18,400-500-22,400/-. 

PB-4: 

Rs. 

37,400- 

-67,000/- 

Rs. 10,000/- 

6. Chairman 

Rs. 22,400-525-24,500/-. 

PB-4: 

Rs. 

67,000/- 


NIF 


(annual increment @3%)—79,000/- 

(c) Promotions to the highest grades of posts in the Department will be made in accordance with the recruitment rules subject 
to such modifications as may be made by Government from time to time. 

(d) Conditions of service and leave and pensions are those described in the Fundamental Rules and Civil Services 
Regulations respectively, subject to such modifications as may be made by Government from time to time. 

(e) Conditions of Provident Fund are those laid down in the General Provident Fund (Central Services) Rules, subject to such 
modifications as may be made by Government from time to time. 

(f) All Officers of Central Ground Water Board are liable for services in any part of India or outside India. 

FARIDA M. NAIK 
Director 


MINISTRY OF YOUTH AFFAIRS AND SPORTS 
New Delhi-110001, the 18th January 2016 

Sub. :— Constitution of the Council for the management and administration of National Youth Development Fund (NYDF) 
under the Central Sector Scheme namely National Young Feader Programme (NYFP)—regarding. 

No. F. 2-2/2015-NYKS—The undersigned is directed to convey the approval of Competent Authority under the 
provisions of Rule 6 of Schedule ‘B’ of National Youth Development Fund (NYDF) under the Central Sector Scheme 
namely National Young Feader Programme (NYFP) set up vide Notification No. 2-2/2015-NYKS dated 8 th July 2015, to the 
Constitution of the Council with the following composition :— 


S. No. 

Name 

Position/Designation 

1 . 

Shri Sarbananda Sonowal, MOS (I/C) YA&S 

Chairperson (ex-officio) 

2. 

Shri Rajeev Gupta, Secretary (YA) 

Member (ex-officio) 

3. 

Ms. Kiran Soni Gupta, Additional Secretary & Financial Adviser, M/o YA&S 

Member (ex-officio) 
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S. No. 

Name 

Position/Designation 

4. 

Shri Lalit Kumar Gupta, Joint Secretary (YA) 

Member (ex-officio) 

5. 

Major General (Retd.) Dilawar Singh, Director General (NYKS) 

Member (ex-officio) 

6. 

Dr. G. K. Tuteja, Director, National Service Scheme 

Member (ex-officio) 

7. 

Dr. Latha Pillai, Director (RGNIYD) 

Member (ex-officio) 

8. 

Ms. Liza Bhansali 

Member 

9. 

Shri Sanjay Kumar Singh 

Member 

10. 

Sh. Thanglemilan, Director, M/o YAS 

Member-Secretary 


2. A member of the Council shall cease to be as such, if such member :— 

(i) has been adjudged as an insolvent; or 

(ii) has been convicted of an offence which, in the opinion of the Central Government involves, moral turpitude; 
or 

(iii) has become physically and mentally incapable of acting as member. 

3. The term of the nominated members of the Council shall be for a period of three years from the date of issue of 
these orders and the members shall be eligible for re-nomination. 

4. The term of office of an-ex-officio member of the Council shall be so long as he hold the office of which he is a 

member. 

ORDER 

Ordered that a copy of the Notification be published in the Gazette of India and communicated to all conversed. 

RAJIVE SABHARWAL 
Under Secretary 
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